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1 

COMP6u^fDS FOR lA^UNOTHERAPY 
OF BREAST CANCER AND METHODS FOR THHR USE 

TECHNICAL FIELD 

The present invmtion relates generally to coihpositibns ahd methods for tte 
treatment and diagnosis of breast cahcen The inventibn is more particularly related to 
polypeptides comprising at least a portion of a protein that is preferentially expressed in 
breast tumor tissue and to polynucleotide molecules encoding saich polypeptides. Such 
polypeptides may be iised in vaccines and phahnaceutical compositions for treatment oi 
biieast cancer. Additionally such polypeptides and polynucleotides may be used in the 
immuhddiagnosis of breast canci^ ' ^ 

BACKGROUND OF THE INVENTION b- 
Breast cancer is a significant health problem for womra in the United States > 
and throughput the world. AltlK)ugh^advances have been made in detection and treatment of 
die disedise, breast cancer remains the second leadmg caiiseiof ciancar^elated deaths i^ ■■-:[ ; 
women, affecting more than 1 80^1900 wbm&h in the United States each year. For women in n 
Nc^ Amencai^ the fifi^time^o^ 

No vacdne br other universally succe^ 
treatment of breast cancer is currently available. Management of the disi^se currently relies 
on a combination of early diagnosis (through routine breast screening procedures) and 
^ aggressive treatment, which m^ include one or more ^f a vanety^pf treatment such as 
^ siDrgeiy^radiptfaa::q)y;^ andhoimone thd:apy^ 11^ a 

particular breast canoar is often selected based on a variety of prognostic |^a^(:ameters, drt 
inclucfing an analysis bf^)ecific tumor ihaikars.^^^ See^ e.g.;^Qtt3a:-3oT4^ 

result that is difficdt to interpret, 1^ the high mortality ob$^eid in breast canper patie9t3:: i 
. iiodicaies fliat iibfmvemrats'aie ii^e^^^ di^^QsiS £^id:j>reyenti0n ofjiOieiC .v:^> 
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Accordingly, there is a need in the art for improved methods for therapy and 
diagnosis of breast cancer* The present invration fulfills these needs and further provides 
other related advantages. 

SUMMARY OF THE INVENTION 

The present invention provides compounds and methods for immunotherapy 
of breast cancen v In one aspect isolated polypeptides are provided cqn^prising at least 
immunogenic portipn of a breast tumor protein or a variant of said protein th;at differs only iii 
conservative substitutions and/or mocfifications, wherein the l»east tmnor jHiotein/ CompriiE^ - 
an amino acid sequence encoded by a ^polynucl<eotide molecule ha partial sequence 
selected from the group consisting of (a) nucleotide sequences recited in SEQ ID I^IQS: 3«:10, 
17, 24, 45-52 and 55-67, 72, 73, and 89-94, (b) complements of said nucleotide sequences 
and (c) sequences that hybridize to a sequence of (a) or (b) under mpdemtely stiingejat 

conditi<u^.-;v- • 

In related aspects, isolated polynucleotide ^^ m^ 
poly peptideis are >provided In specific raibodiments, such polynucleotide molecules have 
partial sequences provided in SEQ ID NOS: 3, 10^ 17, 24, 45r52 and 55r67, 72, 73, and «9- 
94, The present invention further provides expression vectors comprising^ the above 
polynucleotide molecules ^md host cells transformed or transfected widi such expression 
vectors. In prefetred embodiinents, the ho^ cells are sel^ 

co/i, yeast ^ind mammalian cells. , ^ \'f ^\ 

In another.aspect, the present invention provides fusion proteins comprisiip^ a 
first mid a second inventive polypeptide or, alteniatively, to inventive polypeptide am^ 
known breast antigen. - • • ^^'t^ -y''-^'':% 

The present invention also provides pharmaceutical compos cprriprisii^ 
at kia^ xme of the id^ove p6 af|>olyruidd»tide:^ia^^ 
polypeptide, and a physiblcfgi^^ together ydth vaccii^ 

least dn^ or inore such polypeptide or polynucleotide molecule in cm^ 
specific immune response enhancer. Pharmaceutical compositions and vaccines compiisir^ 
one or more of the above fusion jrotdns are also provided 
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In related aqxects, phannaceutical compositidns for thd treato 
cancer comprising at least one polypeptides and a physiologically acceptable carrier are 
provided, v^erein the polypeptide comprises an imrhiunogenic portion oif a breast tumor 
protein or a variant thereof, die breast tiimor protein being encbded by a polynucleotide 
molecule having a partial sequence selected from the group oonsistiilg of: (a) nucl^^ 
sequences recited in SEQ ID NOS: 1, 2, 4-9, 11-16, 18-23, 25-44, 53, 54; 68-71, and 74-88, 
(b) complements of said nucleotide sequences, and (c) sequences that hybridize to a sequence 
of (a) or (b) under moderately stringent conditions. The inventioh also provides Vaccines for 
the treatment of breast cancer comprising such polypeptides in combination with a htm^ 
specific immune respdhse enhancer, together with pharmaceutical oomposidohs and vaiccin 
cmiprisiiig zt least one pbl^ticlebtide inoleciile having a pahial seqiience provi^ in SEQ 
IDNOS: 1,2,4-9, ll-l«,18-23;25i4^^ 

In yet another aspec^^ methods are provided for iiihibitiiig'tfi^ d^Veioptheiit of 
bitast caiicer iii'a patient, comprising adihihist^i^ ah efTecitiVe akhoiiiit bif a^^ 6f the 

above pharmaceiutical compoddbns and/OT 

^ The present invention also pf bvides^ niiethbds for iiiiinuhodiaghbsiis of breast 
cancer, together with kits for use in such methods. In bne ispecific aspect of the present 
invention, methods are provided for detecting breast cancer in a pati^^ht, comprising: (a) 
contacting a biological sample obtained from a patient with a binding agent that is capable of 
binding to one of the inventive polypeptides; and (b) det«:lihg in the sample a protein or 
pblyp^tide that binds tb the binding agmt. Ih prefened einlk)dimehts, the^^^^b^ is 
an antibody, niost'preS^rai^ — - : x> 

In related aspects, mefliods are provided for monitoring the progression of 
breast cancer in a patient, comprising: (a) contacting a biological sample obtained from a 
patient with a binding agent that is capable of binding to bhe of tfa^ ibbv^ 
^B^tenir^^ ssonple Imm^ Viy^ binding 

agent; (c) repeating steps (a) and (b); and comparing the amoimts 
steps (b) and (c). ^-^'-y:;:'- Kr>5^^7 --r- 

Within related aspects, the present invention provides antibodies, preferably 
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits 
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comfHising such antibodies, and methods of using such antibodies to inhibit the development 
of breast cancer. 

The present invention further provides methods for detecting bre^t cancer 
comprising: (a) obtaining a biological ssunple from a patient; (b) contacting the sample with 
a first and a second oligonucleotide primer in a polymerase chain reaction, a]t least one of the 
oligonucleotide prim^ being specific for a DNA molecule that encodes one of the above 
polj^ptides; and. (c) detecting ^^m sample a DISI A sequence th^t ampUfies in the presence 
of the first and seqqnd pligpnucleptide [nrinieirs;^ In a preferred enibodiment, at le 
oKgpnucleotide primers con^i^s^,.^ iea^ contiguous vnucleptides^ p^^^^^^ 

molecule haying a partial sequei^ elected ID NOS? 1-94. 

In a ftylher^^a^ 

breast cancer in a patient coniprising: (a) obtaining a biological isample from Ihe patient; (b) 
contacting the sample with an oligpnucleotW fpj[ a polynucleotide molecule 

that encodes one pf the above pplyp€5>tides; aiKi (c) deteclm in the sample a polynucleotide 
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe 
ppmpdses at 1^ about 15, qpntigupu§^^ i^^^ of ^ PNA mplecule having a partial 

sequen<» selected fiom 

In related a$pecte, d^SPPstic ki;^ above oligonucleptide probes 

..orpimersareiiMpyMed^-^ .--V -.^rr- ^-.Z-: . . 

r These and oth<^>a[^pects of the pitesent tiivention v^ll become -a^ upon 
reference to the follpwmg detaUed descri^^ All references disclosed h^ein> arc hereby 
incorporated by reference in thdr entirety as 



. . . .pigs. 1 A md B s^ and a serond: R511S-s^ 

CHL: clone,. 1^ on .a^aj^lpgpu^ transduced wift..,B5Uf 

squares) or HLA-A3 (open squares). '^^ ■. ;y'-^- 
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DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is genendly directed to c6mix)siti(^^^ 
and methods for the imihunbther^y and diagnosis of breast cancer. The inventive 
compositions are generally isolated polypeptides that comprise at leai^ a portion of a bri^ast 
tonor protein. Also included within the i^esent invention are molecules (siidi as an antibody 
or fragment thereof) that bind to the inventive polypeptides. Such iboleicules^ referred io 
herein as "binding agents." 

In particular, the subject invention discloses polypeptides comprising at lea^ a 
portion of a human breast, tumor protein, or a variant thereof, vdiereiii the breast turiibr i>r6tein - 
includes an amino acid sequence enckxled by a polynucleotide mbleciile ihcludiiig a 
sequence selected from the giroup consisting of: nucleotide sequenced retited iii SEQ ID 
NOS: 1- 94, the complements of said nucleotide sequenced, and variants thereof As used 
herein, the term "polypeptide** encompasses amino acid chains of ai^iy 'Jength^ includih^^^^ M^ 
length proteins, v^ereln the amino acid reisidues are linked By <^viddit|)e{)tide boiilds^^^i^ 
a polypeptide comprising a portion of one of the above breast protein^ may consist entirely of 
the portion^ or the portion may be present within a larger pidlypeptide thM 'coht^ihs ad 
sequences. The additibiial sequences may be derived from the h^tiv^ prbtein or niay be 
heterologous, md such sequences may be iminiuidreactiVe and/or antigenic^ ^ ' ' 

Asiised herein/ an "immimogenic portion" of a hxmian breast tumor protein is 
a portion that is capable of diciting an immune response in a patient inflicted with breast 
cancer and as such binds to antibodies present within sera from a breast cancer patient: Stifeh 
immunogenic portions %bn«rally comprise at least about 5 amino add residues^^^^^ 
preferably at least aboiit l^^ and most preferably at least about 20- an^b ^abi#V^idtie!S. 
immimogenic portions of the proteins described hereih tnay be identified in antibody lii^iidilig 
assays. Sudi assays may g^^aUy be performed using any of a variety df means^^ k^ 
- thbse ofiofdiiiat^r^^t bi't^^ 

A lMhoraiorj^ MtmM, Cold Spring Hatttor Laboratory; Cold Spring Harbor, NY^ 1988. Fot 
example, a polypeptide may be immobilized on a solid support (asr described beloi^^^ 
contacted with pati^it sera to allow binding of antibodies within the sera to the immobilized 
polypeptide. Unbound sera may then be removed and bound antibodies detected using, for 
example, "^Uabded Protein A. Alternatively, a polypeptide may be used to generate 
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monoclonal and polyclonal antibodies for< use in detection of Ae polypq^ in;blood or 
other fluids of. breast cmcer patients. Methods for preparing and identifying immunogenic 
portions of antigens of kno^ sequence are well known in the art and include those 
sunun^rized in Paul, FiWTjdiiw 

The term **pQlynucl?otide(s)/V^. a^ herein, means a single or double- 
stranded .polymer of depx bases and incliides DNA and 

corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and 
anti-^sense strands, and compfehends cDNA^ genomic DNA and recombinant DNA, as well as 
wholly, or partially synthesize;!} pdynucleotides, An. HnRNA mole^ contains introns and 
.corresponds to^a DNA mQleade ini a g^ An niRNA molecule 

corresponds to m HnKNA i^^^^ mtroM have^beeh excisec^^^^ 

polynucleotide ihay^consist of m /entire gene, pr-any- {>ortion tfaisreof Open^ble anti-seiise 
polynucleotides .m^^ fra^ent of the. coirespondin^ and th^^ 

defijoitipnof ^polynucleotide*^ includes all such operable anti-sense fragments.;- 

i: ; .The .compositions and me also encompass 

variants of the^^^^^a^ A , polypeptide ^variant," a^ used 

^herein, is a. potypq^tide that -dtfi^ conserYatiye 
substitutions and/or imoi^catioii^^ §pph jthai the therapeutic,; ant^gen^^ and/or iminu^qgiem^ 
piopeities of :Ae poljypei^ide are retained. In si prefen^ed^bo^etn^^ polypeptides 
; differ Stpm an idw^ delation Qr^addition of five ^minp aci4$;or 

: fewer;? Such variants may gmsifaU mpdij^ring one of the above polypeptide 

^ sequ^icesi; and e^ the v antigenic: prQj)ertief:;(9^^ thei Jiiodi|ied^ poly|«pti(*?^^singj^?^ 
examplciuthe rt^presentative pr^ J^olyp^de^ysdimte^^p^^ 
/exhibit at least about 70%, mpreipreferably at le^ast ab^^ most preferably at 

: aJ|?oirt tQ,th^44^Wp§AP<>l>^^ n : ^ 

> V::/^f^^)!^s ^/ii' i^ u&diid^^ is 
:r ;Sid>stituted fi>r another anuno add duit has iHihilair^^^ $^ch Aat ^pne sidU^ art 

of jpq^dcLchi^mstiy^^.^^ S(eicoii^lja^.r$j^^ hydropic 

^polypeptide to b&subistantiaUy^^^ in general, the foUpwi^ anuno acids 
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represent cbriservative chianges: (1) ala, pro, gly, glu^asp, gin, asn, ter, thr; (2) cys, ser, tyr, 
thr, (3) val, ile, leu, met, ala, phe; (4) lys, arg, his; aiid (5) phe, tyr, tip, his. 

Vaiiiahts ihay also, or alternatively, contain other modifibatiohs; indiidrng th^ 
deletion or addition of amino acids that have minimal influ^ce on' the antigenic prop^itii^ 
secondary structiirc aiid hydropathic nature of the pblypeptide. For example, a ^lyp^j^tidle 
may be conjugated to a signal (or leader) sequence at the N^Smiii^ end of the pr^ti^in wfaiHh 
cdi-translatiohally or post-trarislationally directs transfer of this protein- The polypeptide My 
also be conjugated to a linker or other sequbncie for ease of %hth^is, purifica:ti6n 6r 
identification of the polypeptide (e.g.; poly-His), or to efihance binding Sfihe - 
solid support. For example, a polypeptide may be cohjujgated to an immunoglbbiillh 
■■■regibit • v^^-o^ ^ ^i:.-.:; v;. ,,■ ,•■ 

' • A hiiclebtide 'S^anT is a sequence that Bifffers fi^ Wudebti-de 
sequehcfe in having one bt more nucl^tide deletibhs^ sfibstiMiohs bf additibhs; Such 
modificatiSh^ may 1>s readily introduced usiiig i^taridarid miut^enesis tecHhiiqti^^^ 
oligohucleotideKiirected site-specific niiitag^nesis as taught, for' exaMpl^, by Adelinan 6t al. 
(ZW\M; 2:183, 1983). Nucleotide variants may be natiifaliy occurring allelic vankhts, br libh- 
natumlly ocfcurring vairiarits. Variant nuctebtide sequehces pireferably exhibit at leatst %bc)»ut 
70%, more preiferabiy at least abbut 80% and mibst jj)referabiy at leM aboiit 9<)%^detiti^ 
(determined as desdibed below) to the recited sequence. ' u i 

The antijg^ns provided by fii^ht ihveh^ variarrts &at^^ 

* encoded by DNA sequences ^^ch are subsiantiiilly homologous to 6ne or more of ihe DNA 
'sequences specifibally recited herein. *'Stibs^tiaI Iknnology,** a3 used heridih, refe^^^^ 
sequences -fi^ of l^ridKiiing under nMlerately ^tIUge^'^^klittons^'' 

moderately stringent conditibhsi include ircwashihg in a sdliitibid 6f 5?C SSe,:^0:5% ^^S, 
•l:OmM EDTA (pH 8J0); hyhridizmg aS^50^(>65^C, 5X SSC, W^teight^i^ in the event of 

^^^s^§e^ at^^ wtfr 0.5^ fcHowW by Ava^ilag 

minirtes^^ w 0.5X and 0.2X SSC containing b;i% SDS. Such hybridizing BNA 

sequehces iffb also v^tfain the scbpe of this invention, as are niicleotide seqiiences ih^ due to 
code degeneracy, encode an imitiimbgenic ix>lypq)tide that is ehcckled by a hybridizing^ DNA 

' ' ^sequi^cel - :-'-'>^v-> 
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Tvyp nucleiQtide or polypeptide sequences are s^id itq be *identical^ if the 
sequence of nucleotides or amino acid residues in the two. sequences is the same when, aligned 
for maximum correspondence as described below. Comparisons between two sequences are 
typically perfonned by comparing Ae sequences pver a corn^ window to identify and 
compare local regions of sequence similarity. A "comparison wndow'' as used herein, refers 
to a segnient of at least about 20 contiguoxis^^p^^ to about 75, more 

preferably 40 to about 50, in which a sequence may be compared to a reference sequenci^ of 
Uie. same nurnber of contiguous. |^ after the two sequences are optirnally aligned. ; ; . 

, Optiind siUgnmp^^^^ • 
Meigsli^ progj^ in jflie I^^r^ene suit^^^,^^^^^^ 

Madison, WI), using de&ult parameters. This program embodies several alignment sp^^^s 
described in the fpllpvydng references: DayhpfF, .M,0. (197?) A model of evolutionary change 
in proteins - Matriccfs for detectio Dayhpflf, M.O. (ed,) Atlas of 

Protein Sequence and Structur N^itional Biomediipal Res^uxfh FoimdaUpn, W 
Vol. 5, SuppL 3, pp. 345-358; Hein J. (1990) Uaifie^^^^^ tp Alignment and Phylogeiijps 

pp. 626-645 Methods in Er^molQ^^^ y^^ 183, A<^^^c Prj^ts,^^ fo^ 
Higgin^, P.G. and JSharp, R,M. (1 989), past ard. s^ multiple sequence alignments on a 
,,^^ocornpute- CM i-Fi^^ M^!^"" 1^- (1988)^ Optimd alig^ 

in linear space CABIOS 4:\\A1\ Rpbinusori, E.p. (1^^^^ 

•Nesf, M. (1987) The, neighbor, joiniing,!^^ new^methp^for phylogenetic 

U^^ I^ B^ X1973) Num^^ 

Tqxqriomy r fhe Principles ar^ 

Erstt^ ^J. BJ^ JU^^ (19|83) ,fl^i4 

.acid^d prote . c n :^ 

j Preferably, Ae ^perceh^ 
O^two Pptirnally aUgned (Se^ of at ieas^.2(tj^ 

A'Vidier^in Uie portion of tfieipplynwle^^ ppil^P^se 
, j> additions p^^^el^ns^%!g^^ pHcrcCTj^.x^^ 
/ percent as comp^ the reference seqij^nKces^,^ riot cpmpr^e julditio^ 

deletions) for optimal alignment pf the two sequences, the percentage is caicula|ed .by 
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deteimimhg the number of positiohs at wluch the id^ nucleic acid Ikiseis or aitiiho acid- 
residue occurs in both sequences to yield the number of matched positions, dividing the 
number of matched polsitiohs by the total nuniber of positions in the reference sequence (i:e: 
the window size) and multiplying the results by 100 to yield the percentage of seqiiehi^- 
identity. ' 

Also iricluded in the scope of the presferit invention are alleles of the gene3 eiicbi^ihg' 
the nucleotide sequences recited herein. As used herein, ah "allele" or "allellic sequence" is 
an alternative form of the gene which may result frbni at lea^ one mutation in the Mcleic 
acid sequence. Alleles may r^tilt in alt(ered mlWAs oir ix>lypeptide^ striietafe or - 

function may or inay hot be altered. My giVeh gene ma^ oiie; or many Mid 

fonhs. Gbmmon miitational changes \AAch give risie to alleles are genorally a^sci^b^ W 
natural deletions, additions, or substitutions bf nucleotides: Each of these tj^pes; of ch^ges 
may occur alone or in combination with the others, bhe'dr more tMes i 

For breast tumor polypeptides ^Wi& inSmuito 
alternatively, be identified by modifying the a^ kcid sequente of -brie of the above 
polypeptides; and evaltiatirig the ihmiimbrea 

tumor pblypeptides useful for the gdieratibh of diagnostic binding agents, a vkriant niay be 
identified by evaluating a modified polypeptide for the ^i antibodies that 

detect the presence bir absence of breast cancer. Such modified sequences may be prepared 
aiul tested using, for ex£uhple, t^^ 
, v , V ; The breast tuirib^ 
^ mbleciiles l^iKodihg^^^^^^ hteasi tunipr'fissue'usitig^w^ 

Vmety bfme^ 

(or a'ix>rtibn tfadreoO may be isblated 

firom a breast tumor cDNA library using a subtraction f(^hnique as described in detail belbw. 
^©i^b^i^?^^ 94. Partial 

fwlynudebtide seqience^ thiis obtained may be^^^^ oligonucleotide primers fbr 

the amplificatibh d pblySifcleSlide ' -se(^ a polytiierase chain reaction 

(K:RX using techiiiq^ the art (see, for example,- ^^M al.; Cold Spring 

Hc^bor Synp: QikmL BioL,^^^^ 1987; Erlich ed:; PGJ? Tec/wd/^^ 
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1989). Once a ppl3mi^leotide sequrace encoding |i polypeptide is obtained, any of the above 
modifications may be readily introduced using standard mutagenesis techniques, such as 
ojigonucleotide-directed site-specific mutagenesis as t^u^t, for example, by Adelman et al. 
(Z>M4, 2:183, 1983). 

The breast tumor polypeptides disclosed herein may also be generated by 
syntihetic or recombinant means, Syntfietic polypeiptides having fe>ver than about 100 amino 
acidsi.and generally fewer than sdjjout SO arnino acids, may be generated using, (techniques 
well rknown to those of onUiiaiy skill in the art. For exajmple, such polypepticles may be 
synthesizjed usuig any of the conunerci^^^^ tedmiques, such as tlie 

Meiri^ield solid-phase synthesis method \viiere ammoe acids are ^uentially added to 
growing amino add chain (see, for example,^ Merrifield,,/. Am. Ghent ,^c. 4[J;2149-2146, 
1963). Equipment for automated synthesis of polypeptides is comniercially avaUable from 
suppUers such^as Perkin Elmer/Applied BioSystems^^ (Fpister City, CA), and n^^ 

operated accprding to the manuf?icturer's in^^ 

Alternatively, any of the above pplypeptid may be produced recombinantly 
by inserting a. polyniideotide sequence that CTCpd.es = the, p^^ an expression 

vectorand expressing : the protein in an Any qf a vart^^ of e3q)ressip^ 

yedprs known to those of ordinary ^ill in the art niay be employed to e^^^ 
polypeptides of this invention. Expre?sipn may be adiieyed in any appropriate to^ 
has been transformed or liansfected an expr^ion ^ a pplynupleptide 

OTplecule that encodes a rwombinant polypepjM^^^ Suitably host: ceUs include prokaryotes, 
iyeast and high^ eukaryptic ce\\s.j Prefeiab^^ y^^t or a 

maxmnaltan cell line, such as CHO c^lls, . llie^ p^^ sequences epcFressed in tlus 

maimer may encode naturdly occuriring^^ 

■ polypeptides^ pr^othei^^va^^ :,/^^i<- ''M^U-^ -^.v^a-sy^d^^^^^^ 

: . v;^. In general, ieggidless oftte^^^ 

vheidn are prepared -in, fuiispla^^ (i.e.,vtjie polypefpti^f S £^ 

rfapmpgenous as detennined by - add jc^mpG^Upn and. piini 
Preferably, the polypeptides are:at least abput 90% pure, more jMreferabl^ at least about 9§% 
pure and most preferably at least about 99% piffe; In cerUm prefen^ 
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described in mote detaU below; the subs^ahtiaUy pu^ are ihcoiporated into 

pharmaceutical compositions or vaccines for use in one or more of the methods disclbs^ 
herein. 

In a related aspect/the i^resem inv^ 
first and a second inventive polyp^tide or/ dteniatively a polypeptide of the present 
invention and a known breast tumor antigen, together with variants of such fusion protein^: ' 

A polynucleotide sequence encoding a fusion protein of the present invention 
is consmicted using knowii recombinant DNA techr^ to assemble separate 
piolyhucleotide seqtiences encoding the fest^^^ to^ - 
'^xf>ressiori vector. The 3* end of a polynucleotide sequence encoding the first polypeptide is 
ligated, with or without a peptide linker, to the 5' end of a polynucleotide sequence ehcodihg 
the second polypeptide so that the reading frames of the sequences sire in phase to permit 
mRNA trahislatidn of the two DNA is^qifehces into a single fusion protein ihk Stains tte 
biological activity of ' both the £u^ a^dithe^s^ 

A jpeptide linker sequence i^^^ employed td separate thb first and the 
secoAd polypieptides by a distah<^ ^uffi to ensurie that eai^ fx^lj^pttd^ fdlds imo^^ 
secondary and tertiaiy structures; Siidi a pq}tide linker sequiificle is ihcoiporated im^ 
fiisidn protein il^hg staiidsdld tectmi^tt^ well known in thb art Smtable peptide linkbr 
sequences may be chosen based on the follov^ng factbre: (1) their ability to adopt a flexible 
extended conformation; (2) their inability to kdopt a secondary structure that could interact 
with fiinctional epitopes oh the first and second polypeptides; and (3) the lack^bf hydrophot^c 
^ or chiaitged ieskiues that might rtact with the pdypeptide functional^^^^ l^Sfisiied 
'-'jpiq)tide lihk^^^ Otl^r nearlieU^ aniino acids, 

isuch as thir and Ala ihay^so bb lisi^ in the linker sd^[t^ 
may be usefully employed as linkers ihclude'^bseidiscli^d^^^ 

Ndi 4,935,23^ 

50 mhiho acids in length: Pqrtide s(ei^^ 

polypeptides have non-essential N^eiminal amino acid regions that can bei used to separate 
the fimctional domains and prevent steric interfere 
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T^^ ligated polyniicl€K>tide se^um are ppendbly linked tO;> suitable 
to^iiscri^^ or translatipnal regulatoiy elemmts. . ;The rcgulatoiyre^^^^ 
expression of polynucleotides are located only 5* to the polynucleotide sequence encoding 
lhe| .first polypeptides. Sinularlyj stop cpdons requir^^^ end translationi and transcription 
temiination signal$ are only present 3- to the polynucleotide sequent enooding the second 
polypeptide^-- : - . ,^A.u-'^ v 'n. 

Fusion proteins are also provided that comprise a polypeptide of the present 
jnveotion-.together \vith an .um^lated inununogeniciprotein. Prefo^h; the/iimnunogenic 
piptein^is c^ble of eliciting a ret^l ire^ of such |»rptjeins iii^^ - 

.tabeiculiOfMSJ^^ 

,^i:(l997y^,J. ■ . ,'.:,^;v. - -vv-vv.;-.. 

Polypeptides of ^the present inventipn^^ that .comprise an ; immunpg^nip pprtipn 
.,pf a breast tumor protein m^ generally be used for in^ of breast cancer, .wherein 

the polypeptide stimulates the patient's own imm 

rforjthe aspects, the presejnt invention provides ' methods for using one or more of the 
: Inimmipr^ polypeptides encoded by a pplynucleptide, .molecule..v^^^ ^quence 
'^providecl .;in ..SEQ ;IP NQS;. |- . 94/.(or :fusipn proteins comprising on^^^^ more such 

Jislypeptide^ and/or .poljmpcleotides..,e suGhi:polypepti(ies)^r;:i^ 

Ji^^ i^cer in a patient. us^^ bereipi "patient'' refers Jto any wami^^^ 

r f»^f^:ably a human. A pati^t:may :be jdppte^l with a dis^sp,fpr n^ay^^-free, pf dpte^ 

dis^a^;: . AecprdSngly, .the :aboveq umiiun^ ftisioh>proteiijs - or 

bpplynucleotide naolecules^^^O^ 

v tp . inhibit the development of bre^ast cancer. . . ;ihe polypeptides may be, administerirf^ 
prior. to pr /pllowing surg^ of primary tuq^iprs and/or ti^eatment b^ adminisUation 

-j^pfvl^otfaer^j^ H to/^ v ; ? 

in > jiillhesc as^^ pp|^?pq?tide p|:^idiii^^ wthiii a 

«r,:p^annaceutical}^^ Phammceiitip^^^ may xpmi:pise 

x^. QQe or mpr^ pplypqjtides,*ach of Miiich^^^ 

^ may cpnip^^ Qpe or 

more: of such polypeptides and a non-q>Qcific imnaimi^ res^ non- 
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specific iminune resix)hse enhancer is capable of eliciting 6r enhaticing an immune response 
to an exogenous antigen. Examples of hon-speibific^ enhancers include 

adjuvants, biodegkdable microspheres (e:^., polylactic galactide) kid liposomes (into which 
the polyt)epitide is incorjkiirat^. Ph^mi^ceutical cbmpositioiik and vaccines may also contain 
other iepitopes of breast tumor ahtigeiis, eith<e^ iihcoitpbrateid intb ai combination polypeptide 
(ie , a isirigle polypeptide thdf contains 'multip^^ or preseint A/yddiih a separate 

polypeptide. 

Alternatively, a phanriacfeiitical cbinposition or vaccine may contain 
polyiiticleotides erico^ih^ one or more of thie abbVe' pol)^^^ polypeptide is 

jgeiierated in situ, lii such phamaceUtic&l composition and vaccinas, "the polyftucleotid^ 
may be ipres^nt within khy of a variety of deliveiy systeims thbse of oidiiiky skill ih 

the art/ihcluding nUcldc' iicid^^^^ systeihs, Sactena sc^^ s9stemi5. 
Appropriate nucleic acid ^xpire^ion syst^ims cont^ neceiskty polynucleotide sequences 
tot expression iii jj^tient (sudi a^ a isultiible pioiiic^ iBacl^kf d^lliVe^ s^^ iht^vb 
the aditiinistration of a batteriuni (isvich ak iacillU^ that expresses ah 

^tope of breast tumoi: cell aiitigeh oil its cell -kiirfate.'' fa a j)rbfeiied^^mbod[iin^t^ ffie 
polynucleotide molecides may be iiitrodtic^id usihg a viral ^>^esision system (e-g:, vaccinia 
or other pox virus, rtitrbvirus, or adehoS^hisX Avlii 

(defective), replication competent virus, iSuit^ble isystems aie disciosed, for example, in 
Fisher4iodiet al:,/W;i5tel7-321,^l^ Flexhyr^al';:.4nh^ i^^^ ScL 5^^640^, 
^1989; Fiexnet k id , Vaccine 8:17-21, \ iyJS Pk&nt i^ 
5,617,487; WO 89^ji?73i Patei& No^ 

■ W6 91/628SD5; Berfaief, Biotethiii^^- ^98«;^^Rb^n^id- 
252^31^34; i99lf Xbife et^ al,; 7^iS^/>y:2f^^ 

190:1149841502; 19^;'^^^ ii4 

^<i:&v«M2tei^1^5^^ 

expression systems are well known to those of ordinal^ sikili ih the 

im^ aisobe'^^iced,^^^ fw ieM^I^ ih^^ WO 90/1 1092, 

aild Ulnwr et Scien6ie259^AS'\1^, 1993> revie^ 
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1993. TTie uptake of naked polynucleotides may be incr^i^4 coating the polynucleotides 
onto biodegradable beads^ vyWch are e 

Routes and frequency of administration, as well as dosage, ydll from 
individual to individual and may parallel those currently being used in iomiunotherx^py of 
other diseases. In general, the pharmaceutical cqmpositiQns and vaccines may be 
administered by injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous), 
intranasally (e.g., by aspiration) or orally. Between 1 aiid 10 doses may be administerecl over 
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and 
booster administrations iMy be giyen periodically thei^^ . 
appropriate for individ^ patients^ A suitabte dose is m a^ orfK)lypepti|d^^ 
poiynucl^tide molecule th^ is^ an iipmiuie respp^ (cellular smd/or 

humoral) against breast tumor cells in a treated patient. A siutable immw^^^ is at 

least lQ-50% above the basal (i,e., untreated) level. In gener?^, the mnount of p^ 
present in a dose (or produced msitu\yy the polynudeotide iii a dpse) ranges from about 1 pg 
to about 100 mg per kg of host, typically fro about IQ pg to about 1 mg, Md preferably 
^om about 100 pg to about I jig. Suitabk dose sizes will vary with the size, of the pjitieiit, 
but vrtll typically nmge fh) 

While any suitable carrier known to those of ordin^^^ikill in the art miay be 
employed in the pharmaceutiqil comppsitioM tWs inventipp, the type of c^m vary 
depending on the mode of admirustf^ti^ For pa^ 

subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wp 
andAM-^a bijfferv Fc«i,cirai ajdministration^ My of tb^ a^^ pr^^^pMxani€?rj^ s^ 

in^nnitol, lactose, starcti, magnesium stearfite, sodium ^ppfe^^ tdcum, ceUi^p??, glu^Qse, 
sucrose, and/or magnesium carboiiate, may ^emplpyed.^^ B (e.g., 
polylagtic glycd^ mi)lQ)red as ca^ fpr tfxe p 

\><>f^<tos iin^rtioa S fex^ examp^ 

r v:;i ; \iv ; V Myof s.yOTetyof M 

inthe vaccines of this inymtiOT^^^ adjiivsmt may 

contain a substance designed to protect the antigen from rq)id catabolism, such as aluminum 
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hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A, 
Bordella pertussis or Mycobacterium tuberculosis. Such adjuvants are coinihercially 
available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco 
Laboratories, Detroit, Nfl) and Merck Adjuvant 65 (Mark and Gbmpahy, Inc., Rahway, NJ). 

Polypeptides disclbsed herein may als6 be enipldyed in adoptive 
iihmunothen^y for the treatment of cancer. Adoptive imniiunotherapy may be broadly 
classified into eithei- active or passive immunotherapy. In active immunotherapy, treatment 
relies on the in vivo stimulation of the endogenous host immune system to react against 
4uinprs with the administration of immune response-modifying agents (for example, tumor - 
viacdnes, bacterial adjuvants, and/or cyt^ 

In pa^ve immunotherapy, treatment involves the delivery ' of biologic 
r&agehts with established tumor-immune reactivity (sudh as effeictor cidls Of antibodies) that 
cah directly or ihdtredtiy mediate antitumor effect^ and does not necessarily depend on^^^ 
intact host immune system. Examples of effector cells include T iymphi3cytes (for exiohple, 
eD8+ cytotoxic T4ymphocyte, CD4+ T-helper, tumdr4nfiltrating lymphocytes), killer cells 
(siich as Natural killer cells, lymphokine-activated killer cells), B cells, or antigen presenting 
cells (such as deiidritic' cells and macrophages) expressing the^ disdosed antigens. ^ 1^ 
polypeptides disclosed herein may also be used to generate antibodies or anti-idiotypic 
antibodies (as in U.S/Patent No, 4,91 8,1 £^^^ 

The {jredominaiit method of procuring adequate numbers of T-cells for 
' adoptive immiitiotherapy is to grow immiine T-cells i/i viVro. Culture conditions for 
expanding i^ingle' atitij|eii-q)edfic T-cells to several' billion in hiiiriber with reteiitibh of 
antigen recog^ are well idiown in the ai^^ thesQ in ^tra culture cbitidttidns 

i^pically utili^ interhiittent stimulatidn with ahti^eh, ofteii in the presence of cytdki]ie$y such 

IL«2^ sihd hdimlividin^ feeder cells. As ik>ted iboVe, the Iti^ 
described herein mayr IjTi^Sed'td riq^ expand Mige^ 
-'^generate Sufficient h of cells for immunotheiapy. In particuiar, antigen-presenting 
^ ^celis, such as ddklritic, macrbi^^^ B^^dls; may be pulsed with immiihpreactiw 
polypeptides or transfected vnth a polynucleotide sequaice(s), uisihg standard techniques well 
known in the For example, antigen presenting cells may be transfected with a 
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polynucleotide sequence, wheiein said sequence contains a promoter region Expropriate for 
increasing expiession,. and ean be expressed as part of a lecpmbinant virus or othor expression 
system. For cultured T-cells to be effective in therapy, the cultured T-cells must be able to 
grow and distribute widely and to suryive long term in vivo, Studieis have demonstrated that 
cultured T-cells can be, induced to grow in vivo and to survive long term in substantial 
numbers by repeated stimulation with antigen supplemented with IL-2 (see,, for example, 
Cheever, M., et al, "Therapy With Cultured T Cells: Principles Reyisited, " Immunqlogicat 

^evieuw. 757:177, 1997). ...M , ^ ^ . r 

: The polypeptides disclosed hereiii may also be employed to .generate andJcf 
isolate tumor-reactive T-cells, which can then ;be adminisite^d tp;ithe pati Iii -oiie 
technique, antigen-specific Trcell lines may be generated by m< vivo inuii|unization with short 
peptides corresponding to immunogenic portiras of the disclosed ,p^^ The r^ultmg 

antigen specific CD8+ CTL clones may be isolated from the patient, expanded uang standard 
tissue ciUtMre.technique;s,and^^^^^ 

Alternatively, peptides corresponding to immunogenic portions of the 
p0lypq)tidesjiiay be employed to generate tiimorreactiyecX cell subspte vitro 
stimulatiqnvimd e^qpiansion of to provide ajfttigen-spc^ific^T wWch 

niay be subsequently transferred to the patient as desdibed,,for: eximipte^^^ 
(Crit. Rev. Oncol, HematoL, 22Q\ 213, 1996). Cells of the immune systeni, si^ch as T cells, 
may be isolated from the peripheral .blood of a vpatiq^t, usirig a vcommercially available cell 
. separation system, such as CellPro Incorporated's (BothcU, WA) CEPRATETf system (see 
y^. Patent No 530,856; U.SvPatent No.^ TO 89/06280^^ andvWO 

92/07243)v^ The separated, cells are stimulsUed or inpK\pf.the.k^^ 

polypeptides contained within a delivery vehicle, such as a microsphere, to provide aiitigen- 
cspecific T cells, Tte pppdsUiori jptt^^ 

staiufettd twhiu^^^ 'm ' » V • < \ ^> 

■y^.aJ^^:\ ■^^:.l}ln anottier embodinient, T^^ell andA>r anti^^ 
polypqitides^can be cloned;; expanded, mid transferred ic(tp^ yieqtgp or jcf^^ 
.usein2ulqptiv|eiiimiurio!|h^^ . :> c-b - ^ i:-; ) 

In a further embodiment, syngene^i^ or: autologous dendritic cells may b^ 
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pulsed with peptides corresponding to at least an immunogenic portion of a polypeptide 
disclosed hesein. The resulting antigen-specific dendritic cells may either be transferred into 
a patirat, or employed to stimulate T cells to provide antigen-specific J cells which may^ in 
tum, be administered to a patient The use of peptide-pul^sd dendritic cells to generate 
antigeii^specific T cells and the subsequent use of ^uch antigen-^specific T cells to eradiotte 
tumors int a murine model has been demonstrated by Cheever et ial, Imntuhological Reviews, 
757: 177, 1997). - 

Adciitionally^ vectors expressing the disclosed polynucleotides may be introduced irito 
stem cells taken firom the patient and clonally propagated m vi/x-o for autologous transpl^t - 
back iiito^he same patieiit. : 

I\)lypeptides of 4he present ifiventiiM iii^ 
generate binding agents, such as antibodies or fragments thereof, that are capable of detecting 
metastatic human breast tumors. Binding agents dfithe preisent itivention may generally be 
prepared using iiiethods known to (hose of ojrdiiiary ;>skill in t^^ inclining the 
representative procedures described herein. Binding agents are c^ble of differentiating 
between patieiits with and without breast cancer^ciusihg the represeritati^^ assays de^ribed 
herein. Iti other words, antibodies or other binding agents raised against a breast tuirior 
protein, or a sxiitable portion thereof, will generate a signal indicating the pr^ence of primary 
or metastatic breast cancer in at least about 20% of patients afflicted with the disease, and will 
^^geherate a negative signal indicating the absence of idie dis^ least about 90% of 

individuals without primary or metastatic breast cancer.: Suitable ^portions of such breast 

^utumoTv^teins are rpoiiions lhat are able to generate a binding eg^^ indicates^ the 
t<f»xsmc6(6tpn^ or metastatic breast ;canQer in substantially^ alL(i.e.» at least about 80%, 

• ahdiMiefeRd^^ 

using fthe jKdl le^^ indicate the absence of breast cancer in siibst^ 

#1bf UkJse^samples that 3woidd^^:^ negative The 

repiesentative assays described below, such ^^ a^^^^^^^^ may 
' ;geiierjaHy be employed fb^ abiliQr of abiiiding agentltQ detect metastatic human 

breast tuntors. 
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The i ability, of a polypeptide : prepiared as described herein to generate 
antibodies capable of detecting primary or metastatic human breast tumors may generally be 
evaluated by raising one or more antibodies against the polypeptide (using, for example: a 
representative method described herein) and determining the ability of such antibodies to 
detect such tumors in patients. This determination may be made by assaying biological 
samples from patients with and without primary or metastatic breast cancer for ^he presence 
of a polypeptide that binds to the generated antibodies. Such test assays may be performed, 
for. example, using a representative pixx:edure described below. Polypeptides :that generate 
.an^bodies.capable of detecting at least 20% pfprimary or metastatic breast 1^ such - 
procedures are considered to be useful in assays for detecting primacy or metastatic: humiah 
abreast tumors; Polypeptide specific antibodies -may be v^^^ done or in combination to 
improve sensitivity, . : ; ^ 

Polypeptides capable of detecting primary or metastatic hunian breast tumors 
may be used as markers for diagnosing breast cancer or for monitoring disease progression in 
patients. In one embodiment, breast cancer in a patient may be diagnosed by eyalua^ting a 
biological, sample obtained from the jKitient for the level; of one; or more^ .^^ the above 
polypeptides, relative to a piedeterniined cut-off value. As used herein, suitable "biological 
sanqdes** include bloo<jt;sem^andurii^ ^ ^ . 

The levd of one or more of the above: p^^ 
any binding agent specific for the p6Iypeptide(s). - A "binding agent,\in; the context of A^^^ 
invention, is any agent (such as a compou^ or a cell) that binds to a polypeptide as described 
'above. As used herein, "binding" refas to a noncovalent association between two separate 
molecules (each of which mky be frw(ile., in soliition) or present on^A^^^^ 
solid support), such that a "complex" is formed. Such a complex may be fi^e.or immobilized 
i (eittier covalently oFaoncovalffldy):i(Hi a support material. The ability to^ hihdvinay gener^^ : 
be evaluated by deterttui^ng a^ bi the fonnation' of tt^! ;conapt^^^^ 

InncUng constant is tte value obtmne^ concentration of the complex is divided by 

the product^f the cOnq>onent a>nceiitrations.i : In graeial, two compoimds are smd^ta "b^ 
in the context of the present invention when the bmding constant for complex formation 
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exceeds aiboiit lO^ iymoi. the binding constant may be detennihed usin^ imeth^^ 
knowntb those of ordinary skill in the ah^^ 

Any agent that satisfies the above requirements may be a binding' ag^iitl For 
example!, a binding ageiit may be a nbK>some with or Vvithout a peptide cdmj^biient; diiii RNA 
niblebuie: or a peptide. In a preferred ethbodithent, idie bindiing partner i^ ah^^ 
fikgnieht thereof. Such antibodies miiy be polyclbhiai, or mdiidetonall ' in id^dliiidti^'ttfe 
antibodiies niay be single chain, chimeric, GDR-gralfted or hum^ized. Antibodies may be 
prepared by the niethods described herein and by other ihethods w^U known to tliK^;^ of sk^ 
intheart. ' « : . < .-^.vv;;. . ^1:1 

There are a variety of aslsay formats kiiown to thiteb of brdirtiwy skill in the art 
ifor iisihg a binding; partner to detect jpbl)Ti)eptide markers in a saimplel Sle/eij^., Hiiirl6 
hdxidl Antibiiidii^ Labdrdtory Mahual/^^(^^^ 1988.' "-iirf a 

^refehred embodiment, the assay involves th(e use of binding ininibbiii^ oh ai ^lid 

si^pbit to 1>injl tb's^^ thb polyp^tide fro^ theireinaind^ <>f tHb s^m1ple^iil^^ l^^^ 

j)biypeptide miiy then be detected using a' second binding partn<^ th^ contmhs a repoiiibr 
group. Suitable second bindinjg pbtiiers include imtibo^ tMt ibmd'Hb fh^' l&lhd^^^ 
pitrier/pblypfeptide bompldx. Alternatively; a competitive aissSy niay in which a 

polypeptide is lab^l^ with a ieporter gfoiip and allow^ to biiid tb the immobilized bindihg 
partner after incubktioh of the binding J^aiteef witli the sample: tici whiih 

compohentis; bf the sample inhibit the^inding of the lal^^ the bindiiig 

parther is indicative bf the reactivity of saiii]^ biridihg paribii^ 

... v^>i. , . TThe itolid siq^^ miy^mateiiail^^ 

a microtiter plate or a liitrbc^IIuib^e or'btheir suitable memt^e:' 
' niay bb a bfead Or disc, such ais glass, fiberglass, latex bt a plastic materidl'siich as polystyrene 
'^'^^'IK^^^I^^ m^SiiS^^rticieWa fibar bpfic^lic^^ 

siich as those disclosed, for example^ in U.S. Patent Nd 5,359,681; tli^ binding agibnt inay 
bb ihimbbilii^ oh the siippoiri using a variety of techniquieis k^ 
the art, vsiiich are amjply described in the patent and sci^^itii^b lit^iire: 1ft the^bntebd of iilie 
pre^nt invdition^ the torm '4niniobilizatibn" refers to bc^h nbhicbvdeftt associ^bnj siich as 
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adsoiptiQn, and covalent attachment (vAich may be a direct linkage j^t^een the antigen and 
functional groups on the support or may be a linkage by way of a .cross-linking agent). 
In^mobilization by adsorption to a well in a micrptiter platie or to a membrane is preferred. In 
such cases, ad§piption may be achieved by contacting the binding agent, in a suitable buffer, 
with the solid support for a suitable amount of time. The contact time varies, vvith 
temperatun?, but is typipally i)etween about 1 hpur ^d about 1 4ay . In general, contactmg a 
.\yell of aplastic micrptiter^ plate (such a^ polystyrene or pplyyinylchloride) with an^.^ 
binding agfpt raffing from abojut 10 ng to aboiit 10 ^g, and pieferably about lOQ ng tp^ at>ont 
1 ^g, is sufficient to immobilize an adequate amount of binding agent 

• N . Qpy^rt^nt af(^lun«^^^ a spHd suppprt may generally be 

^ aplueyieH;! by first reactingjhe support a bifimptional reagent tliat wiU reart wiA^^ 
siy^port and a fun^gtipnal.group, such as a hydroxyl or amino grpup, on the binciing ^ent. For 
example, the bindjpg agi^nt may b^ covalently, attached to supp^tts haying an, apprppri^^^ 
[wlymer coat^ing using tenzpguinone or by condensation of an jddehyde^^ support 
witii. an amine and an active hydrogen on the binding partner (^^e, e^^.^ JRiejce 
InimmQtPchnplogy iCa^^ ^ 

as^yimay;be;j3erfpn^ fiist contacting antib^y that h£^ bc^ntimmo^^ 
support, cpmnionly: the >yell j>f a mifrotit<sr plf^c, .yd^ 

y/ji^ the s^ple su*^ sdlpwe^ to su>titx)dyv Unbound sample is then 

rmioyed from the inmipbili?je|i^.p^^^ ppm|>lexes and a s^pnd antijb^pdy 

,,(CQntainmg,,a re a diff^r^^nt.site^ pn th^ polypeptide is 

added. The amount of second antibody that remains bound to the solid swpprt is then 

-deteinMned^^ 

Mpre spe^ifif^^^ once the antibody is imjpobilized oi^ ^^t^^ ^i^port as 

Any ^^table bldc^pg agent^known to those of ordinary in the 9it, sjidi as, Jbipvine senmi 
; dbuimn or l^ween 20T?^. (St^ii^ jC^efni^^ St |lx)uis^ MQ immobfliK^^^^ 
th^n incubated \Wth the sample, and polype is allowed to bind to the an1j|body. ,The 
sample may be.diluted witfi ^ suitable diluent, such as i)^spluite-buffered &^ (PBS) pjrior 
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to incubation. In general, an appropriate contact time <^ incubation time) is that period of 
time that is sufficient to detect the presence of polypeptide within a sabple obtaiiied from an 
individual with breast cancen Prefa:ably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at equilibrium between bound ^d unbound 
poIyp<q)tide. Ttose of ordinaiy skill in the art will recognize that the time hbceskary to 
achieve equilibrium may b^ rieadily determined by assaying the level of binding that occiirs 
over a period of time. At room temperature, an incubation time 6f about 30 minutes is 
generally sufficient. ' 

Unbound sainple may then be remoVed by washing tteisolid support with ah 
appropriate buffer, such as PBS containiiig 0,1% Tween 20™. The £^nd sutitibody^; Which 
contaihis a reporter gibup, may then be^dded to ibt solid support Preferfed reporter ^lij^ 
indude en^zynies (such as horsdadish peit>^^^^ cofactoi-is^ inhibitors; dyesr 

radionuclides, luminescent groups, fliidrescent groups ahd biptin^^ tliie cbnjugatidti of 
antibody to reporter group inay be achieved lisihg stahdard methods 1^ 
ordinary skill in the art ' - : : =1 

incubated with t^^ antibody- 
polypeptide complex for an amount of time sufiident to detect ^ t^^ Ah 
appropriate amount of time may generally be determined by assaying the ieVel of bindiiig that 
occurs over a period of time. Unbound second antibody is theii temdved arid bound second 
antibody is detected usihg the reporter group. The iriethbd employed for- detecting 'the 
reporter group depends iipldn the nature of ^the re{k>rtdr gro 

sciixtillatibn counting or ^oradiograpliic methods are generally ' apjcHxlpri^te^ :f l^pebtroscbpic 
methods may be used to detect dyc^; luifiinescCTt and flu5fisscd[rt^^g^ Biotin in^y 
bi^ detected using avidih, coupled to a different reporter group (comihonly a mdioac^^ or 
iltiorescent group or an en^me); Etizyme reporter groupsrhuiy gaiemUy be detected ^^h^^^^ 
addition of substi^e (gehe^ period of time)^ follow^ b]^^^^ 

other arial)rsis of the reaction prodikilsr ■; / ^ - 

To deteriiune the pr^ence or irfjirace of breast cancer^ the ^gnal" detected 
frdhi the reporter gniup that remains bound to the solid st4)port is getiehdly compared to a 
signal that cone^nds to a predetermined cutK>ff value; ^n one prefe^^ the 
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cut-pff yalue is the average mean signal ol>tained when the immpbilized^antibody is incubated 
with samples from patients without breast cancer. In general, a sample generating a signal 
that is three standard delations above the predetermined cut-off value is considered positive 
for breast cancer. In an alternate preferred embodiment > the cut-off value is determined using 
a Receiver Dp^ator Curve, according to the method of Sackett et al., Clinical Epidemiology: 
ArBasic Science/pr Cn^^^ Brown and Co,, 1985, p. 106-7.. Briefly, in this 

embodiment, the cut-ofT value may be determined from a plot of pairs of true positive rates 
(te., sensitivity) and false positive rates (100%-specificity) that correspond to each possible 
cut-off value for the diagnostiCitest resjult The cut-off :valuc pa the plpt that is the closest to • 
tbe upp^rleftThand , comer yalueithat enclosic?? the largest area) is the most accurate 

cut-off value, and a^sample generating a signal ^^^^^^ cut-off value 

determ'med by this method may be considered positive. Alternatiyely, the cut-off value may 
be shiftefi to the left along the plot, to^m^ to the right, to 

minimize the false negative rate. In g a sample generating a signal that is higher than 
the cut-off value determined by this method is considered positive for breast cancer. 

Inia leiated emtedimenti the ass^ is perfprmed in a;flow-thrpugh or strip test 
formats yyrheRsin thet antibody is immobilized on a membrane, such a^ nitrocellulose^ In the 
floyf-jthipogh testivpoly^ lyithin the sample bind to the imtnobilize^d antibody as^, the 
samplepasses jtftfough the membrane,, A second, labeled anti to the antibody- 

polypeptide complex as a isolution -containmg,. the, j^econd ; antibody ; flpws throjigh j the 
membrane^ The detection of ^b^ ^ described 

aboye.s In :?the strijp test-fo^ menrtw^e t^^^ antibody is bound is 

immeis^i in a solution^: the sample. Tli^ the niembi^ 

through atiegton eonteining second antibody ,and to the area of ijmmpbilized anitibody. 
: ?W5E|jrf in^^ thejwe§^ 

of broist caiK^ Typicsll% the^Jcti^ncentratioii of gepcSjB^es a 

pattern, such as a line, that can be read ^dsually- The alw^noe pf , s^^ atpatt^iB md^ a 
negative re$ult.^In genotal; the amount jpf antibody i^^ is selected 

.to genoute a visually discernible pattern when the biolpgicd ^sja^ a level of 

polypeptide that would be sufficient to, generate a ^ppsitive signal in the twp-antibpdy 
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slahdwich assay, in the fcmni^^ Preferably, the amount of antibbiiy' 

immobilized on the membrane ranges frbiii- about 25 hg to aboiit 1 |ig, aiid moie preferably 
fiiom about 50 ng to about 500 njg. Such test^ can typically be peifoimed witH a veiy sftiall 
amount of biological sample. ^ 

Of cburse, hiimerbu^ 6ther assay protocols exist that are siii&ble for use with 
tli^ antigens or aiitibbdies of the present invention. The abbve desoiptiohs aiie intehd^ 'to 
exemplary oiily. 

In another embodiment, tK6 above polypeptides! may ' be lised as martcers^ f or 
the progression of breast (iancen In this eiribodimerit, ^assays as described aljbvS for flie 
diajghdsis of br^t cancer niay be performed over time, and the chitige in the level of reabtive 
ix>lyp^ii>tide(s) e^^ For ^aitipie^ the asisays may be pdfohxied every 24-72 h6iu^ for^a 
pi^od of 6 months to 1 year, and thereafter pi^ormed as needed! -In gi^iia:Bl, breast cahber is' 
progressing in those patients in whom the level of polypeptide detected by the'^b^^ agent 
intcfeases bvef^ time'. In contra^; brdast^cahcer is hdt progit^ing whdii the level of reactive 
polypeptide eith^ remaiiis \ -i 

Antibodies for tise in the above methods may^ 
of techhiques known to those of ortihary skill in the iait. iSee, eg;, H^low and 
Antibodies: A Labordtoiry Aiawwa/, Coid Spring Harbor Laboratory; 1988. In one such 
technique, ah immuhbgen comprising the antigenic polypejptide is initially inja:ted into any 
of a wide variety of miammals (e.^., iiiide^ Ms^ rabbits/ sheep and goats). In this stie|>;^ thi^ 
polypeptides of this invention may serve as the inmiunogen without modificaddii:: 
Alternativdy, i^iciilarly for relate sb&rt pblypeptides^^^^^ response may 

be elicited if the ix>l>^|iq^ bjoihdl to a clurri 

ke^^ole liriipbt hembcyanin. The id^mtmdgen lis^iiije^ iiito -the aiuiiiai hbsft^ prefeitibly 
£bcc6rdihg to a^^^ schedule ihcdrpbratilhgbn&brm^ 

Idle mmmJ^ pieribdi(^ly: Pdlyddiial^^ the poh^peptidief tfei 

be purified firdm such antisera by, for example^ afEulity chtbmiato^ 

'-cbtipled-td^a suitable -^^^ -^-^"'^--^^^i .yr:'-?" ^^t:-v:,f:--. ^.-...^rrfi 

Monbdoii^ wtibodies 
be prepared, for ^cample, using the technique of Kohler aiid Milstein^ £t^^ 
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6:51 1-51 9j 1976, and improvements thereto. Briefly, these methods involve the preparation 
of immortal cell lines capable of producing antibodies having the desired specificity, (t e.^ 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example; 
fix>m spleen cells obtained from an animal inununized as described above. The spleen pellsf 
are then irprnQilalt^ by^ for example, ^ion with a myeloma cell fusion partner, preferably 
one lhatiis syngeneic^^ the itamuvixd animal, jfii variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined ;;with, a 
nonionic detergent for^ a minutes and then plated at low df^^ity on ^ selective medium 
^hstf supports the g^^^ cells^ but not : myeloma osU^ ^ prefeired ^s^lection 

technique, uses HAT (hypw^ aminopterin, thymidine) selection. After a sufficietit 

tinie, us^ually about 1 to 2 weeks, colonies of hybrids sure observed. Single cplonies; sffc 
selected and t<ested for binding activity against the polypeptide. Hybridonias, having, high 
reactivity^and specific ■ k 

Monoclonal antibpdie^^ may be isolated from t^^ supematants of growing 
hybridoma colonies. In addition, various techniqiies may be eniployed to enhance the^^yieH 
such.9s iigection of the hyMdonm cell line into the peritoneal cavity of a suitable vertebrate 
host,;Sach as ;a:mopse;r Monoclonal antibodies may then be Jharvested from the ascites fluid or 
tfie blood.: /ContwiinantS; may j^e antibodies by conyentiqnal technique's, 
such 93 chromatography, gel , filtration, precipitation,^^m^ 
mventipn may 1^ purification process in, for exaniple, 2ui affinity ,c^ 

StSpr.Oil^::::. - . -.l ; vvv.: V.;:^.}. ,.^^:•A• 

. 4x ^<^ib-^;f tMpnpclona^c^mt^ invention ^may^ a^ 

tfien^utiQ leagen^ to dimini^ prii^liminate breast tumors. The fsmtibodies maiy be used pn 
their;pwi (fpr^i^ couplpd tp one or ii^orejhei^peutic/^ei^^^ 

^!|i|ajbl^8^^ 
and derwstiiS 

and^^ir^ ^Prefcned idnigs\ii^ pyrimi^^ 

Pjrefened diffarratiation inducers include phorbol esters and butyrip acid.^ 

include ricin, abrin, diptheria tojdn, cholera tp?^ e)cotoxin. Shigella 

toxiii^ and pokeweed antiviral p i ; : 
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V 

A thca:apeUtic agra^ may be coupldl (e.g., covalenlly bonded) to a suitable 
monodlor^ antibody eitbbr directly or indirectly (e.g., via a linker group). A direct reaction 
between an ageitt arid ^aii antibody is possible viien didh Assesses a substitiient capable of 
reacting "with the other. '^F6r example, a nucleophilic jpoup, such as an amino or sulfhydryl 
group, on one iiiky b^ ba{>{able of readtirig with a ourbbnyl-contairiing group, isuch as ah 
anhydride or an add Wicle," ^]: AvitH iaih alkyl gtoup contaihing a good leaving group (e.g.; k 
halide) on the other. 

Alternatively, it may bfe desirable to iiouple a therapeutic agent and an 
antibody via a linker grotip. A linker group can dBiiiiction as a spader to distance ah antit>ody - 
from an agent in order to kvbid interferende with binding capabilities. A liiiker groiip cisui 
alsd si^rve to ihd^east^ th^ chermcM reiactivity of a siibstituent on ah agent oir an antibody, and 
thus increase the; couplitig eflficifericy. Ah increase in chemifeal r<iactivity m^ also facilitaife 
the' Use ofagents, or fiihctior^ grouj^s ohiagerits, vdiich otherwise would riot h6 possible. 

' ^ ^ It Sl^ll 1>b^^ ih the ait ttidt ia variety of bifuiidioti^ Or 

polyfiihctiohal reag^tsV both h6mo-%id'heterb-functib^ ais those described in the 

catsdog bf ifhe Rodcfw^ IL), to eniployed'as ihe; linker gftfiip. 

Gouplihg may be effectdli for example, through amino groups, cairboxy I' ^rb sulfliydfyl 
groups or bxidizi^ tarbohydrate residues. Th^e are hiuherotii^- references describing sUch 
methodology, eg, U.S. Patent No. 4,671,958, to iR<^ ^ 

' ' ' ^ -t. athterapeutic ageiit' is^ihbte jpbtent wlfen free from the antibody portion 

of tli& iinihuriocoryu]^ it may be' desirable tb^ a liiiker gtotip 

^^ch Bxl^avable'during o^^^xm intdfhalizatibn irilo a c^elL^^A nifimbiMf <>f liii^^ cleiavabie 

^lli^^gn^jj^ 

from these linker groups include cleavage By reSiuctibh of ia^^ U.S. Pkt€5ht 

^^^^^^^ U.S. Patent 

: ^'-'^^v^ Ij^l^^yjjj^^ ^ctirivskiioy^M^ iacid ade ttl^aihs 

Piteht Nb, 4,6i8,045, tb Kbim et al.), ^b^^ U.S. 
Py^%oi^7i^58, to 
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It may be desirable to couple, more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coiq>led to onfs antibj(>dy molecule. In 
another embodim«it, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embo<iiipent, inununoconjugates with more than 
be prepared in a variety of ways. For example, morejthan one agent may be coupled direptly 
to an antibody molecule, or linkei^ which p^rovide multiple sites for ^ttajphment can bef U3C^. 
Alternatively, a carrier can be used, 

A carrier may bear ^le agents in a variety of ways, includipg covalrat bonding 
either directly or via |i linkjsr group. , Suitable ciaa^ proteins such a^ albimui^ (e^^ 

y.Sl Patent No, 4,S07;234^ to Kato^^^^ 

:(eg,, U-S, Patent No, 4,699,784, to Shih et al,). A career may al^o^^^^^ 
noncoyalent bonding or by encapsulation, such as within liposome yesicte (e.g,, U P^ent 
Nos. 4,429,008 and 4,873,088). Carriers specific for radionuclide ; agents iiiclud[e 
.radiohalogenated small molecules and chelating compounds. Fo^ example, U.S. Patent No. 
4,735,792 discloses representative radiohdogenated smdl molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds th^t include those contsuning 
nitrogen and sulfur atoms as the donor atoms for binding ; th^ jmetal, or metal : oxide, 
jr^fponuclide. For je>^m^ U,S. Pa^t (No, 4,^,562, to 
rqaresentative chelating compoimdsj^ 

A ymety of routes of adnunistm 
may be used. Typically^ admimstra^^ will be intravenous, intramiK^^^ 
in tjhe bed of a resepted lumpr. . It \sdU be, 0^ ti^ . -prejcise of -the 

antibpdy^mmunocpnjugate will vary d the smtibody u^d, thaanjtig^ ^PWty 

on the tumor, and thg rafej of ^ 

Diagnostic reageafe o^^^ 
seqw^K^^ polypeptides^ or one pr more ppttiphs.t||d:!^ 

For example, at le^vt^ft pligpnuple^^^ in a polym^^ 

reaction (PGR) based ]9^);;tQianipli5^^]^^ 

sample, wherein at least one of the oligonucleotide primers is specific fo^ 

Mcoding a breast tumor protein of the present invention. The presence of the amplified 
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cDNA is then detected using techniques well known in the art, siich.as gel electropholresis. 
Similarly, oligonucleotide probes specific for a DN A molecule encoding a brea$t tumbr 
{MTOtein of the present invention may be used in a hybridization assay to detect the presence of 
an inventive polypeptide in a biological sample. 

As used herein, the term "oligonucleotide primer/probe^specific for a DNA 
molecule" means aii oligonucleotide sequence that has at least about 60%, preferably at least 
about 75% and more preferably at least about 90%, identity to the DNA molecule in question, 
pligonucleptide primers and/or probes which may be usefully employed in the inventive 
diagnostic methods preferably haye at least about 10-40 nucleotides, ; In a p^ - 
embodiment, the oligonucleotide primers comprise at least about 10 contiguous nucleotides 
of a DNA molecule haying a partial' sequence selected bom SEQ ID NOS: 1- 94. Preferably) 
oligonucleotide probes for use in the inventive diagnostic methods comprise at least about 15 
contiguous oligonucleotides of a DNA molecule having.a partial sequence pipvided in SEQ 
II>>NOS: J ?r 94. Techniques ,fo^^^ based assays and hybridization assays ^ well 

known in the art (see, for example, Mullis a/. EMich^ Ibid): Brimers or piiobes m^y 
thuS: be used' tojletoct breast tumor-specific. sequences in biological samples^ including blood; 
urine and/or breast tumor tissue. 

: The following Examples are Offored by way of illustmtion and not by way of 
: limitation:;- .p; ; ^ 

. ; -EXAMPLES = ^ . - -l.a-.: 

^ > ISOLATION AND CHAR^^ - 
: : V This Bcainple describes, th^ ^isolation of breast rtumor polypeptides fro 

> /breast tUinOr d^^ . • : -.C'^it 'li^ :J - ; ^ . !^ ■■ v"-^ - • 

A human breast tumor cDNA expression librai^^ constructed fire>m a pool 
of breast tumor poly A* RNA iipp three patients : using Superscript Plasmid System for 
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cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, Gaithersbuig, MD 20897) 
following the manufacturer's protocol. Specifically, breast tumor tissues were ht)mogehized 
with polytron (Kinematica, Switzerland) and total RNA was extracted using Trizol reagent 
(BRL Life Technologies) as directed by the manufacturer. The poly A* RNA was then 
purified using a Qiagen oligotex spin column mRN A purification kit (Qiagen, Santa Clarita, 
CA 91355) according to the manufacturer's protocol. First-strand cDN A was syntheisizeid 
using the NotI/01igo-dT18 primer. Double-stranded cDNA was $ypthesiz;ed^: lighted with 
EcoRI/BstX I adaptors (Invitrogen, Csu-lsbad, CA) and digested \^th NotL FolloWinigJsize 
firactionation with Chroma Spin* 1000 columns (CIoMech^ Palo Alto, CA 94303), the cDNA 
was ligated into the EcoRI/Notl site of pCDNA3.1 0 

transformed into ElectroMax £ ^ coll DHIOB cells (BRL Life Technologies) by 
•electroporation. .'^ •• -S- ; -'^ / 

-Using the same procedure, a no cDNA expression library 

was prepared from a pool of four normal breast tissue specimens. The cDNA libraries were 
characterized by deteimming the number of independent colonies, the percentage of cloheis 
that carried insert, the average insett size and by sequence analysis. The breast tumor lijbraiy 
contained 1.14 x 10^ mdependent colonies, with more than 90% of clones having a visi^^^^ 
insert and the average insert sik being 936 base pairs. The nonhal breast cDNA library 
contained 6x10^ independent colonies, with 83% of clones having inserts and the average 
insert size being 1015 base pairs. Sequencing analysis showed both libraries to contain good 
complex cDNA clones that were synthesized from mRNA, vrith minimal rRNA and 
mitochondrial DNA contamination sequencing. 

cDNA library subtraction was performed using the above breast tumor and 
normal breast cDN A libraries, as described by Hara ^^^^^ 1994) with 

some modifications. Specifically; a bi^^ subtracted cDNA libnuy was: 

generated as follows. Normal breast cDNA library (70 fig) was (Ugested with EcoRI, NotI, 
and Sifut followed by a filling-m reaction with DNA polymerase IGenow fifagm After 
phenol-chlorofcmn extraction and efhanol precipitation, the DNA diss61ved4h-t00^^^^^ 
H2O, heatKlenatiired and mixed with 100 jil (100 ^g) of Photoprobe/ biotin (Vector 
Laboratories, Burlingame, CA), the r^ultihg nuxture was irradiated with a 270 W sunlamp 



wo 99/33869 



PCT/US98a7416 



29 

oh ice for 20 minutes. Addi^donial Ph6topix>be bibtin (50 jil) waisi added and the biotihylatioii 
reaction was repeated. After extraction with butanol five timei^, the DNA was ethanol- 
precipitated and dissolved in 23 ^1 H to form the driver DNA. 

To form the tracer DNA, 10 jig breast tumor cDNA libraiy was dige^ed Witfi 
BamHl and Xhol, phenbl chloirofdrm extracted and passed through Chrbiiia spbi-400 coltimiiis 
(Clbhtech). Following rethanol precipitatibii, th^ tracer DNA was dissolved ih 5 jil HjO. 
Tracer DNA was mixed with 15 ^1 driver DNA and 20 pi of 2 x hybridization buffer (1.5 M 
NaCl/10 mM EDTA/50 itiM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid with 
mineral oil, and heat-dehiatured completely. The sample was imniediately transferred into a 
68 wata: bath aikl incubated for 20 hoUi^ (long hybridiz^^ [LH])i -The reaction mixture 
was then subjected to a stitptividin treatnient followed^^^b^ ph^hol/chlorofdrih iktia<:ti^ 
This process was repeated three more times. Subtracted DNA ^^ predi^itated, dissolved 
12 fil HjO, mixed with 8 jil driver DNA and 20 pd of 2 x hybridization buffer, and subjeiityd ^ 
to a hybridization at 68 for 2 hours (short hybridization [SH]). Afier r^ov^ of 
biotihylated double-stranded DNA; 'subtracted cDNA was ligated into BamHI/XhoI site of 
cbloi^phenicbl resistant pBGSK^ (Siratagene, La JoUaji CA 92037) and traiisfohiied mid' 
ElectroMax £ coli DHIOB cfelb by dectropbration to generate a' breast tumor specific 
isubtracted cDN A library. : k?" ^; • . > 

To analyze the subtracted cDNA libraiy, pla 
independent clones, randomly pickek^ subtracted breast tiimor specific librkiy and 

characterized by DNA sequencing* with a Peridh ' Elmer/AppIied ' Biosystdt^ 
Automat^ S6qUehder M<xiel ^TSAXF^^ster City, CA). Thitf^ (tistiAbt cDNX cloiiei^' 
were fou^ iii the subtract tiiihor'^^cific bDNAlibi^;- flk^ diit^e^^ 

sequences for 14 of these clonds are pirbVided in SEQ ID NO: '1-14, vdth the ^ri^i^pbildmi^^ 
5-dDNA sequences being provided iti SEQ ID NO: K-28^resi)bctiivdy. - tbe'determined one 
IMndjt5^OT37<^ 

52: Comparison of these cDNA sequ«ices with known seijuences in the gehe bank using the 

EMBL imd GdiBank datateses (Release 97) ifeveal^^^ h^ 

sequences provided in SEQ ID NO: 3; 10, 17^24 and 45-52; The sequences pfbv^^ 

ID NO: 1, 2,4-9,1146, 18-23, 25-41 i 43 and 44 were found t 
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homology to known hunian genes,. The sequence of SEQ ID NC>: 42 was found to show 
some honiology to a ki>own y^ist gene. 

Data was analyzed using Synteni provided GEMTOOLS Software. Twenty 
one distinpt cDNA clones were found to be over-expressed in htcasi tumor and expressed at 
low levels in all normal tissues tested.. T^e determined partial cDN 
clones are provided in SEQ ID NO: 53- 73. G>niparisoii[ of the seqwnces of SEQ Ip, NO: 
53, 54, and 68-71 ^th those in the gene bank as described above, revealed some homology to 
preyiously identified human genes. : No sigiufipant.homologies were found to the, sequences 
pf^EQ ID NO: 55-67, 72 (refwed to ^ JfJ 9434,71 ITX and 73 (rcfeacred tp as 9535S), , - . 

. Jn a further expqin^ cDNA fragment^ analyzed by DNA microsuniy were 
obtained firom two subtraction libran^ derivedp^^b^^^ d(S3€ribed 
above. In one inst^mce the tester Y^ deriyed fr^^ tumors. . In . the ^ s^^ 

instance, a metastatic breast tumor vvas employed as the tester. Drivers consisted of normal 

cDNA fiagments from these two. libra^^ for 
DNA microarray analysis, DNA chips weie analj^zed by hyjbridi^g with fluorescent probes 
deriyed from mRNA from boA tumpr and normal tissue^. -Analysts of the ckjta. was 
accomplished by creating three groups firom the sets of probes. The^ comppsitioo prt^ 
probe groups, i^eferred to as iBr^f^ and Metastatic 

breast tumors,. Tyvp cop)arispns wqre perforn^ u?dhg the mpdi^ed The 
first comparison wsus to i^^ elevated e^fisressioa^i^^^^ breast ^t^mors. 1^ 

second was to identify templates not recovered) in^ the j&st comp^jrispn that y^ elevated 
exi^^easicm m 

tumor .e;^ressipn versus the mean of normal tissue e:g)ressipn) w 2.2. 

o fei; ; tiie first; ipund of; comparison ; to^itenli^ in breast tium^ 

two inpvel g€^^ weiie ideni^ed,: herem^ft^ ref^^ and B538S {[SEQ 

ID NO: 8? fmd 90^, and ^ sequotices that showed :!5pm?4ej^ 

identified ^^ (SEQ^^^ a^^jg9^»nd i#ntify 

clery?rted p^qiressipn in^^ were i^efttified, 

hereinafter ref^ied to as B53SS (ova:expressed nx this analysis as ^ell as what was described 
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above), B542S, B543S, PSOl S, and B541S (SEQ 10 NO: 73, and 91-94); as well as nine geife 
isequences that showed sbme homology to known genes (SEQ lb NO: 80-88) ' Clone B53f4S 
and BS38S (SEQ ID NO: 89 and 90) weire shown to be bveiexpressed in both breast tumors 
^d metastatic breast tumors. 

GENERATION OF HUMAN CD8+ CYTOTOXIC T-CELLS THAT RECOGNIZE 
ANTIGEN PRESENTING CELLS EXPRESSING BREAST TUMOR ANTIGENS 

This Example illustrates the generation of T cells that recognize target cells 
expressing the antigen B51 I S, also known as 1016rF8 (SEQ ID NO: 56), Human CD8+ T 
cells were primed in-vitro to the B511S gene product using dendritic cells infected with a 
recombinant vaccinia virus engirieered to express B51 I S as foUovvs (alsp,^ Yee et aL, 
Journal of Immunology (1996) 157 (9):4079-86), Dendritic cells: (DC) we*e -generated fi^ 

: . peripheral blood derived inonocytes by dififerentiation.for S.days.in^tile piesence. of 50 |Jig/ml 
GMCSF and 30 |xg/inl IL^. r DC were^^^h wells o{ a 24-weU plate lat a 

density of 2 x 10? cells/well and infected for 12 ho.ur3 with B51 IS e3q>ressing yacMcima a^ 
multiplicity of infeGtio^ of 5.' DC were then o^atured oveiidg^t by the: addition:pf B ift^pd 
CD40-Ligand and U V irradiated at l OQjitW for 10 nunutes. CP8i- T cells; were isol^^ 

• magnetic beadis, and priming culturesrwereMtiated in ^^i^^ wells (typically in 24 well^ 

. ota 24-well plate) usmg ;7 x 10^ eD8+ T cells and 1 x /1 0* irradiated GD8-depleted RBMC; 

: IL-7 at 10 ng/ml was added to cultures at day 1 . Culture were re-stimulated every 7-ip days 
using autologous primary fibroblasts :^jetroyiraUy; i^^ 

costunulatory molecule B7.L Cultures were siqyplemented at day 1 with 15 I.U. of IL-2. 
Following 4 such stimulatipii (^cles» CD8^^ <%dturesf Jwere tested for their ability to 
u $p^dfically: recognize aulol(>gousvi fibfo^asl^i^ fifS 1 1 tusing intoferpn^ 

Eli^t assay (see La^vani et al J^ Ejqperimental Medicine C li86:85?-965), Brieflx> T 
cells fix>m individual microcultures were added to 96*well Elispot plates that contained 
autologous fibroblasts transduced to express either B51 IS or as a negative control antigen 
EGFP, and incubated overnight at 3T C; wells also contained IL-12 at 10 ng/ml. Cultures 
were identified that specifically produced interferon-y only in response to B51 IS transduced 
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fibroblasts; such lines were further expancfed and also cloned, ^^b^^ dilution on 

autologous B-LCL retipyirally transduced with BS 1 1 S. Lines and clones were identified that 
cpuld specifically re<x>gni2e autologous B-LCL transduced with pS 1 IS but not autologous B- 
LCL transduced with the control antigens EGFP or HLA-A3. An example demonstrating the 
ability of human CTL cell lines derived firom such experiments to specifically recognize and 
lyse B51 1 S expressing targets is piesented in Figure 1 • 

J _ . :Example.-3 . ^.y^p^x,.:-: -.i^-: .. . 
SYNTHESIS OF POLYPEPTIDES _ . 

r ? < u ; Polypeptides nisiy be 

^^Eyividdn 430A -peptide synttiesizer usihg FMOe cbemisfay with HPTU^O^Benrotriazole- 
N,N;hr^*-tetramethyltuomum^ h0xa^ activationi ■ ; A Oly-Gys-Gly-sequence 

'^iklay'be attaphed^to ^fhe^isuhino t^minus of the peptide fd provide a methodiOf conjugation, 
'binding to ah hnmcibiliz^d surfk»/dr labeling of the jkpti^^ 

the ^lid supiport may be carried out 'Using the following cleavage mixture: trifluoroacetic 
addiethanedithiol:thioamsble:w iMter deavi^^^ the 

^' i^ptides may be predpitated in cold methyl-t-butyl-etheh^ The peptide pellets may then be 
: diSSM)lved^^ i^ 0/1% trifluoroacetic ( acid ^;(^ and lyophilized prior Ho 

■ punfifcalioh by Gl^ A gradiert of 0%^^ (contjuning 

•Oj% TFA) ui (containing 0.1% TFA) may be^iisedOto elu^the p^tide^. Following 
->lydj>hiljzati6n df ttepiire firactipn^j; thd peptide itay^^b^^^ 

-^bthef types of tbas^is^^ r^^' j=. ? 

Fix)m the foregoing^ it will be app^ 

t of iSef ih\^^^ 

- itt(KlifiCations inay be made wthoutdeyia^ 
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CLAIMS 

1. " Ah l^iated polypeptide coinpnsing w m portion of a 
breast protein or a variant of said protein that di%rs 6iUy in cbtt^ 

modifications, wherein said protein comprises an amino acid sequence encoded by a 
potynuclebtide moleciUe comprising a sequence selected from the group consisting of: (a) 
nucleotide sequences recited in SEQ ID NOS: 3, 10, 17, 24, 45-52, 55-67, 72, 73, and 89-94; 
(b) complements of said nucleotide sequences; and (c) sequences that hybridize to a sequence . 
of (a) or (b) under moderately stringent conditions. 

2. An isolated polynucleotide molecule cbmpris^^ 

encoding the polypeptide of claim L ^ : i = 

3. Anisolerted polynucleotide molfebule cbmprifsing a ^^^^ 

in SEQ itiNOS: 3, 10^17^45-52, 55-^^^^ ^^ -'^ 

4. An expres^on vector comprising a polynucleotide molecule according 
{daiiy one6fdaihis2and3/ 

> . ::^i^-:r>^-S:^L . A host ceU transformed vdth the expre^ > x 

:^/iPQimstingiDf^ :.vr:' : • ? v >- ^^ V 

• 7. A pharmaceutical composition compirising the polypeptide of claim 1 

8. A vaccme comprising the polypeptide of claim 1 and a non-specific 
in-line response enhancer. 
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9. The vaccine of claim 8 wherein the non-specific immune response 
enhance is an adjuvant 

10. A valine comprising a .pcflynucleptide .i^^ 

2 and 3 and a non-spepific^^^^ . 

11. The vaccine of claim 10 wherein the non-specific immune response 
enhancer is an adjuvant . 

12. A pharmaceutical composition for the treatment oif breast cancer 
comprising a polypeptide and a physiologically acceptable carrier, the polypeptide 
conipiising an inununogenic portion of a breast protein, wherein said protein comprises an 
amino acid sequence "encoded by a polynucleotide molecule cpmprising; a sequence selected 
from the group consisting of: (a) nucleotide sequences recited in SEQ ID NOS: 1, 2, 4-9, 1 1- 
,16^,18-23, 25r:44^ 53, 54, 68-71, and 74-88^ pf^d nucleotide sequences; 
and (c) sequences that hybfidliz^ to a sequence of (a) :Or (b) under moder^^^ 
conditions. 

13. A vaccine for the treatment of bieast cancer comprising a^^^ 

and a non-specific immune response enhancer, said polypeptide comprising an immunogenic 
portion of a breast protein, wherein said protein conqnises anva^^ acid sequence encoded 
by a polynucleotide molecule comprising a sequence selected ft^om the group consisting of: 
hudeoftte SeqtiWK^ in SEQ ID NOS: 1, 2, 4^9^ 11^16;^ 18-23^^5-44^ 53, 54, 68- 

71, and 74-88; (b) complements of smd nucleotide seq[i^^ 
hybridize to a sequence of (a) or (b) under moderately stringent conditions. • 

14. The vaccine of clmm 13 v^^iSii? tfi^i^^ 
enhancer is an adjuvant 

15. A vaccine for the treatment of bitii^i^-;^^*^^ a 
polynucleotide molecule and a non-specific immune refuse enhancer, the polynucleotide 
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molecule^coniprising a sequence selected from the consisting of: (a) nucleotide 

sequences refcited in SEQ ID NOS: 1, 2, 4-9, 11-16, 18-23, 25-44, 53, 54, 68-71, and 74-88; 
(b) comp^liements of said nucleotide sequences; and , (e) sequences that l^bridize to a sequence 
'of(a)dr(b)}uhdermodm^ r 

r. 16, ^ The vaccine of claim IS, v^erein the non-specific immune refuse 
enhanceris aii ^K^uvant: / ; ■ii.^ . 

. ? A pharmaoeuti^al comjppsitio^^ according to claims 7 or 12, fot use in 

the manufacture of a medicament for inhibiting th^ develop a patient 

J, 8; A yaccflie according to any one of claums 8, 1,0, 1 3 or 1 5, for use in the 
manufacture of a medicament far inhibiting the development of breast c^cer m a patient .. 

,19. A fusion pn>tein com|>]i;s^ least pne polypeptide according to 

claim 1. 

, 20. A phaOTaceuticd jcpmpa^ according 
to claim 1 9 and a physiologically acceptable carrier. 

21. A Viaccine comprising a fusion protein according to claim 19 and a 
non-specific immune response enhancer. 

22. ttc vaccine iclam 

'raiiaiicerisahadju^ " ' -^-^ ..^ ...... a,.-, v-.r, .-.-.y..:,v 

V V c .... Civ v V>^ 23.^^^^^ A irfMUMMceutical oompositim^^^^ 

' &ahuj^^ caiKier in apatient 

24. A vacdne acconfi!ig46 )ctainl. 21^ fdi^ ti^ maiitifactuie of a 
■ medicandeht for inhibitiiig tile de\^lopdient of breast cari^^ patient ) 
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25. A method for detecting brej^ 

(a) contacting a biological sample from, a patient with a/.binding agent 
which is capable of binding to a polypeptide^ the polypeptide comprising an immimogenic 
portion of a breast protein, wherein said protem comprises an amino acid sequence enppded 
by a polynucleotide molecule comprising a sequence selected ftom the group consisting of 
nucleotide sequences recited in SEQ ID NOS: 1-94, complements of said nucleotide 
sequences and sequences that hybridize to a sequence provided in SEQ ID; NO: 1-94 under 
moderately stringent conditions; and 

(b) detecting in the iaiihple a j)ibfeirt or polypeptide that binds to the . 
Iriiidit^g igeni; tHeieby 

26. The methbd of claim 25 Whereiih the binding agent is a 
monocloiml antibody. - ... 

27. The methbd o[ ^^iM^ ^26 wherein liie binding agent is a 
polyclonal antibody. 

" 28.' A in^dd for mdhitdrin^'the'pr^ cancer in a patient, 

comprising: 

(a) contacting a biological sample from a patient with a binding agent that 
is capable of binding to a polypeptide, said polypeptide comprising an immunogenic portion 
of a breast protein, wherein said protein comprises an amino acid sequenced encoded by a 
IK>l]^nucleotide molecule comprising a sequence selected from the group consisting of 
nucleotide sequences recited in SEQ ID NOS: 1-94, conq)lements pf said nucleotide 
sequences and sequences that hybridize to a sequence pro^dded in SEQ ID NO: 1-94 under 

(b) . determiiung m a protein or polypeptide that 
binds to the binding agent; 

? - : ;(c)cri repeating steps (a) a^ 

(d) comparing the amount of polypeptide detected in steps (b) and (c) to 
monitor the progression of breast cancer in the patient. 
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29; A monoclonal antibody that binds to a^^^^ an 
immunogenic portion of a breast pioteiri or a vfuriant of said protein that differs only in 
conservative substitutions and/or modifications, wherein said protein cdn^prises an amino 
add sequence encoded by a polynucleotide molecule comprising a sequence selected firom 
the groqp consisting of: (a) nucleotide sequences recited ih SEQ ID NOS: 3, 10, 17, 24, 45- 
52j 55-67i 72, 73, arid 89-94: (b) c^pleinients bf said nucleotide sequences; and (c) 
sequences that hybridize to a sequence of (a) or (b) under ^m stringent CiDnditipns. • 

: 30, A monodohal a^ 
ihantifacture of a niedicament for inhibiting the devdopment of breast cancer in- patient X. 

31. The monoclonal antibody of glaim 30 wKerein^^^^^^^ 
antibody is conjugated to a therapeutic agent 

32. A method for detecting breast cancer in a patient comprising: 

(a) contacting a biological sample from a patient vsath at least two 
oligohucjeotide primers in a p6lymd:ase chain reac^pn^ at least one of the 
oligonucleotides is specific for a polynucleotide molecule encoding a^p5>lypepti4e compri^ng 
an immunogenic portion of a breast protein, said protein comprising an amino acid sequence 
encoded by a- polyri^ comprising a sequence selected from the group 
consisting of nucleotide sequences redted in^vSJEQ ID NO: i*^; <^ 

nucleotide sequences and sequences that hybridize to a seqi^ce of SEQ ID NO: 1-94 under 
•k^dySkn^ ' 

(b) detectitiig ill the saii^ie ii pblyniici 

presence of the oligonucleotide pruners, thereby detecting breast cancer. 

'^•""^ 33^' liileitS^o^ 
primers comprises at least about 10 contiguous nucleotides of a polynucliBbtide^ m^ 
comprising a sequence selected firom SEQ ID NOS: 1-94. 
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34. A diagnostid kit comprising: ^ 
/ . (a) pne of more nfonoclonal a^^^ - ^ . ^ 

(b) a detection reagent 

35- A diagiK)stic kitcpmprising: ; 

(a) . one or mpre monoclonal, antibodies that bind to a polypeptide encoded 
by a polynucleotide molecule comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOS: 1, 2, 4-9, 11-16, 18-23, 25-44, 53, 54, 68-71, and 74-88, 
complements of sfaid seq(tiencei5 and sequences that hybrijdize to a sequence of SEQ ID NO:.l,- 
2, 4-95* 1 1-16; 18-23, 25-44; 53, 54, 68-71; or 74-88 under moderatdy Stringrat conditi^^ 
and 

\" '(b) adetectiohiteage^ 

36. The kit of claims 34 or 35 wherein the monoclonal antibodies ^e 
inunobilized on a solid support. 

37. Ilie kit of dwta 36 Wh 
Isttexoraplasticniatmd.^ V , J 

38. The kit of claims 34 or 35 wherein the detection; reagent comprises a 
lepoiter group con^^ . i >: - 

39. The kit of claim 38 wherein the biiiding agent Js sdectf^ ftoin^^ ]^^ 
£r^up consi^iig of luiti-inununogi^ G, Prptiein A aiid lectii|is. 

40. The kit of claim 38 \Niiarein the report^er group is selected firbm the 
jgroi^ groi^is, li^pescei^ groups, en^es, biotini 

41. A diagnostic kit comprising at least two oligonudeotide primers, at 
least one of the oligonucleotide [timers being q)edfic for a polynucleotide molecule 
encoding a polypeptide comprising an immunogenic portion of a breast protein, said protein 
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comprising an amino acid sequence encoded by a pol)iiuclrodde moleciiie comprising a 
sequence selected from the group ccNnsisting of nucleotide sequences lecited in SEQ ID NOS: 
1-94, complements of said nucleotide sequences and sequences that hybridize to a sequence 
of SEQ ID NO: 1 -94 under moderately strii^ent conditions. 

' 42* A diagnostic kit of claini 41 whefein at least oiie of the oUgbnuclddtide 
primers comprises at least about 10 contiguous nucleotides of a pbl)^ucle6tide molecule 
comprising a sequence selected from SEQ ID NOS: 1 -94. 

43. A method for detecting breast cancer in a patient, comprising: ^ 

(a) obtaining a biological sample from the patient; 

(b) contacting the biological sample with aii oligonucleotide piobe specific 
for a polynucleotide molecule encoding a polypeptide cbmprisihg an iriimuhogenic pbrtion^^ 

a breast protein, said protein comprising an amino acid sequehci^ encoded by a poiyniiclrotide 
molecule comprising a sequence selected fioin the group consisting of nucleotide sequences 
recited in SEQ ID NQS: 1-94, complements of said nucleotide sequences and sequences that 
hybridize to ai sequence of SEQ ID NO: 1-94 uikier moderately s^tigent con^ 

(c) detecting in the sample a polynucleotide sequence that hybni&zes tb 
the oligonucleotide probe, thereby detecting breast cancer in the patient 

44. The method of claim 43 wherein tiie biigbhudratide pioW 

at least about 1 5 contiguous nucleotides of a polynucleotide molecule comprising a sequence 
selected from the group consisting of SEQ ID NOS: 1-94, 

45. A diagnostic kit cbmprisinjg an oligoiiudeotide probe spdpifi^^ for a 
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a;- 
breast protein, said protein comprising an amino acid sequence encoded by a polynucleotide 
molecule comprising a sequence selected from the group consisting of nucleotide sequences 
recited in SEQ ID NOS: 1-94, complements of said nucleotide sequences, and sequences that 
hybridize to a sequence of SEQ ID NO: 1-94 under moderately stringent conditions. 
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46. The diagnostic kijt of claim 45, herein the oligonucleotide probe 
comprises at least about IS contiguoiis nucleotides of a polynucleotide molecule comprising a 
sequence selected from the group consisting of SEQ ID NOS: 1-94, . 

47. Peripheral blood cells from a patient incubated in the presence of at 
least one polypeptide of claim 1, such that T cells proliferate, fo|- use in the manufacture of a 
medicament for treating breast cancer in a patient, 

48. The bloojd cells of claim 47 wherein the T cells is repeated one^or . 
moretimes^ i-h.. • .-t: 

49. A pompositioti for the treatment of breast cancer in a patient, 
cpmprising T cells prpliferate4 in the pre«sence of a pblypg>tide of cl^^^l^ m combination 
wifliaphaim^ . ^ 

50. An antigen presenting cells incubated in the presen<pe of at least one 
polypeptide of claim 1, for use in the manufacture of a medicament for treating breast cancer 
inapatient.. . ..-.^ 

5 1 . Tte cells of claim 50 wherein the antigen presenting cells are selected 
from the g^up cpnsisti|ng of dendritic amd macrophage cells. 

52. A composition for the treatment of brea^ cancer in a patient, 
comprising antigen presenting cells incubated in tiie presence of a polypeptide of claim 1 , in 
combination with a pl^^ 
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SEQUENCE LISTING 
<110> Corixa Corporation . - 

<120> COMPOUNDS FOR IMMUNOTHERAPY AND DIAGNOSIS OF BREAST CANCER AND 
METHODS FOR THEIR USE 

<130> 210121 •446PC 

<:140> PCT 

<141> 1998-12-22 

<160> 94 



<170> Patentin Ver. 2.0 

<210> 1 
<211> 402 
<212> DNA 

<213> Homo sapiens ' 
<400> 1 

tttttttttt tttttaggag aactgaatca 
aaaacaaatin atacgaaatn ngtcataaga 
ctttcaatat tttacaaaat gctcacgcag 
gttaacttgc tgcaatnaat gcaactttaa 
agttnaatta ctaattttaa tgatnttnct 
tcnttgccna tacatacnta ttttctttac 
ngcagnccnc aaaaatctta ccggttaatt 



aacagatttt attcaacttt ttagatgagg 60 
aatgcitttct tataccacta tctcaaacca 120 
caaatatgaa aagctncaac acttcccttt 180 
canacataca aatttcttct gtatcttaaa 240 
caagatnttt attcatatac ttttaatgac 300 
ttttttttta cnatnggcca acagctttca 360 
acacggggtt gt 402 



<210> 2 , :5 

<211> 424 .. -^'^th...'^ 

<212> DNA 

<213> Homo ^sapiens 

<400> 2 - • ■ -^^^V;- -^^- • \S 
tttttttttt ttttttaaag gtacacattt ctttttcatt ctgtttnatg cagcaaataa 60 
ttcgttggca tcttctctgt gatgggcagc ttgctaaaat tariactcagg cccct 120 
ncatttccaa ctnagcccac gctttcaacc nngccriaaca aagaaaatca gttngggtta 180 
aattctttgc tgganacaaa gaactacatt cctttgtaaa tnatgctttg tttgctetgt 240 
gcaaacncag attgaaggga anaagganac ttntggggac ^ggaaacaact; ngnagaagca 300 
gganccgccc agggncattt cctcaccatg cttaatcttg cnctcacttgj cngggCacca 360 
ttaaacttgg tgcaaaaggc gcaattggtg nanggaaccc cacaccttcc ttaaaaagca 420 

gggc 



424 . 



<210> 3 
<211> 421 

<212> DNA - 
<213> Homo sapiensi""'^ - 

<400> 3 

tttttttttt tttttcccaa tttaaaaaag cctttttcat acttcaatta caccanactt 60 
aatnatttca tgagtaaatc ngacattatt atttnaaaat ttgcatattt aaaatt^gna 120 
tcanttactt ccagactgtt tgcanaatga agggaggatc actcaagngc: tgatct^nca 180 
ctntctgcag tctnctgtcc tgtgcccggn ctaatggatc. gacactaiiat ggacagritcn 240 
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cagatctt cc gttcttntcc^Gttceccaat ttcncaccnc, tccccttctt nccbggatcn 300 
tttggggaca tgntaatttt gcnatcctta aaccctgccc gccangggtc cchahct6ag 360 
gggtggttaa tgttcgncng acttnttgac cncctgcgcc cttthantcc hdaccccaag 420 

C -r .- ■ 'f \ 

<210> 4r -.; :-o • 

<211> 423 
<212> DMA 

<213> Homo sapiens i' ^ ^ 

<400> 4 . 
tttttttatt tttttttcta tttntnntat ttnntgnggt tcctgtgtgt aattagnang 60 
tgtgtatgcg tangtacnta tgtntgcata tttaacctgt tncctttcca tttttaaaat 120 ' 
aaaatctcaa natngtaiitt ggttnatggg agtaaanaga gac^ 18 o * 

atggacacng: tgaaatgtag ccgctnatca ntttaaaact . tcaM : ^ 

cctccn^atavaaa^tncdng^ gcGCtactgg^^ attgcatntc taaag^aacc 300 ■ ' " 

acatgcdnae^nagttaaaicc tgtgnactgg tcangea^ hanaagggnn 360 

ttcncGCCan ggacantcng aattttttta acaaat^tacn'atnccccccG ngggggagoc 426 
tgt 423 

<210> 5 

<211> 355 

<212> DNA 

<213> Homo sapiens 

<400> 5.. ■ ',.y : • • . ■ 

acgaccacct::natttcgtat GtttGaactc ttttcgaccg gacctcttat tcggaagcgt 60--^ : ?. 
tGGaggaagaocaggtdtGaa cttagggatc agatcacgtt ■ atcaacgctc tg^gatcgGt 120 ^ 
gGaaGGtggc: acttcai^gga^ 

aggtggcGaa .GtgatGadtg : taggagctga ctggcaMem tcaaccgggc CGcaaccnag^ 2 
agtgaccaan acnaccattn aggatoaocc acaggcacto ctogtcctag ggccaaccna 306 
Gcaaacggct ggcoaatggg ggggtttaat atttggttna aaaattgatt ttaaa 355 

<210> 6 
<211> 423 

<212> DNA - 
<213> Homo sapiens 

<400> 6- ) I'-u.-: -.rr; j ' y- \ ' •. ; \ \ ^ ^ f.-^ 

ttttttttttetttttggaca : g^aagtaaaa: tttactggtn^M 60 ' ~ ? 

aGattggaagvccctcatganvtgc^gggccc gcca 

tgtaottaac ccGacagGcn^^ tcttcaaatt' lap ' 

Gatcagcatt ^iaacttggta: aanccGcaGt tGtttaagat iitgn tggcggccag ^40 

naaaottgaa cttggbfiGtg cgqagggcct daatcacatg ctccttgttc- tgcagcttgg 300 

^K^^r^'t^^ ■ tpgcaas^cit ' n ' caacatcttg 4^0^^^' ' 

ttt 423 

<2io> 7 r r . 

<2I1> 410 - ^ ■ 

<212> DHA r 
<213> Homo sapiens 

<400> 7 -V " ^ . ■ ■ 

ttGgGactgg . Gtaaaacaaa:: CGgGcttgca aagttngaaa aattt^tGaa tggaccaaat 60 V 
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aatgctcata tccnacaagt 
nanttgttgt acaataatgt 
gtaaatatca ggcagctttt 
gaggtctgct tcgccngtgt 
catattgttg tacatgcaga 
tttttnnaaa agctnatcac 



tggtgaccgt tnttatnata aaaaaatgta tnatgctcct 120 
tccaatttng gacnptcggc. atctaccctg gttcacctgg 180.• ' 
gat:ggggcta ggaaagct;aa cagtactcga apatgggfaaa 240 
anatgggaaa naattccgtc ttgctcngat ttgtggactt 300 
tgaatnngaa gaacttgtca actactatca ggatcgtggc 360 
catgttggaa gcggcactng gacttgagcg 410 . 




<210> 8 

<211> 274 /-..^l ■ 

<212> DNA 

<213> Homo sapiens 

<400> -8 ■ ; . .... , ' yy.:' . . '..yj 

tttttttttt tttttaggtc atacatattt cttattataa ocanatatntg :tatatacata<;60 : : 

taa tatatgt gtat at atcc acgtgtgtgt gtgtgtatca jaaaacaacan amt ttagtg: fl20:. v ; ^ = 

a tctatat c t ntngct caca tatgcatggg agat accagj: : aaaaaat aag. : tnaatctcca 1 18 0 . 

taatatgttt taaaactcan anaaatchga .gagactnaaa gaaaacgttn atcannatga;>240/ ■ ' 

ttgtng^taa tcttgaanaa tnacnaaaac. atatv.^ n. - ^^^274;:;::;;^ 



<210> 9 
<211> 322 

<212> DNA ,r.: • 

<213> Homo sapiens < :. . :. 

<400> 9 

tttttttttt ttttgtgcct tattgcaccg gcnanaactt ctagcactat attaaactca 60 .. - 
ataagagtga taagtgtgaa aatccttgcc ttctctttaa tcttaatgna ;naggGatctg 120 i 
gtttttcacc attaantgta ataatggctn tatgtatttt tatnnatggt cttn^tggagi:l.8pc.v; ; 
ttaaaaaagt tttpctctnt ccetngttat, ctaanagttt^ tnatcaaaaa. tgggtataat^^^^^ 
atttngttca gtacttttnc ctgcacctat agat^tgatn, ctgttiatttitr ttcttcttng 300 
cctnnanata-tgatggatna' ca ^iy)-.^ '.=.:322 H'-^v^- 

<210> 10 

<211> 425 :0 :\> 

<212> DNA ^ - 

<213> Homo sapiens 

<400> 10 

tttttttttt tttttattct gcagccatta aatgctgaac actagatnct tatttgtgga 60 ' 
ggtcacaaaa taagtacaga atatnacaca cgccGtgccc. ataaaaagcaccagctCGcag 120^ :^ 
ttctatattt ^acaatatctc tggaattcca ccttcccttCjtaatttgact ^i^atatttctg 18 
cttctcagigc agcagegcct tctggcaacc ataagaacca^acntgnggac taggtcg^ H']' 
ggccaaggat caggaaacag aanaatggaa gnagcccccn: tgacnctatt : aanctntnaa :30p 
actatctnaa, ctgctagttt tcaggctt 
.. caacx:ggadg;-catGCtagat:rg^ 
caggn;=c_, .;: • .-'yx ■-■.-'.,>;•> ■• ■ :^V""';- ^v>=^:■•^•'-;f:^:^.'^ '•■ :-,:->42S^-^'>^v'^- • 



<211> 424 

<212> DKA 0 -v-T::- 

<213> Homo sapiens 

<400> 11 

ttttnttant ttttttancc nGtnntccnn tntgttgnag ggggtaccaa atttctttat 60 > 
ttaaaggaat ggtaoaaatc aaaaaactta atttaatttt tnggtacaac ttatagaaaa ; l20 : : 




<210> 11 
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ggttaaggaa accccaacat gcatgcactg ccttggtaac cagggnattc ccccncggct 180 ^ 
ntggggaaat . tagcccasung ctnagctttc attatcactn" tcccccdggg tntgcttttc 240 • . : 
aaaaaaattt nccgccnagc enaatccggg cncteccatc tggcgcaant ' tggtcacttg 300 j 
gtccccciiat tctttaangg. cttncacctn ctcattcggg tnatgtgtct caattaaatc 360 
ccacngatgg gggtcatttt tritcnhttag- ccagtttgtg nagttccgtt attganaaaa 420 ^ 
CCan ' ■. -424^-^ r:-:-' 

<210> 12 
<211> 426 
<212> DNA 
<213> Homo sapiens 

<400> 12 

tttttttttt ttttncttaa aagcttttat ctcctgctta cattacccat ctgttcttgc 60 
atgttgtctg ctttttccac tagagccctt aacaacttaa tcatggttat tttaagggct 126 
ctaataattc cnaaactggt atcataaata. agtctcgttc tnatgGttgt tttctctcta 180 
tcacactgtg ttngttgctt tttnacatigc; tttgtaattt ttggcitgaaa gctgaaaaat 240 - : 
nacatacctg gtthtacaac ctgaggtaan cagbctthta gtgt^ •ttatatritta 300 ' 

ctggctaaga gctnggcnct gtthantaiht tgttgtanct htata^^ naggctttha 360 ^ 

tttccnctng tgtcGttgct tnagtaccec attnttttag gggttceeta naaactctat 42^^0^^^ 
ctnaat • ■426 '-"^-^' 

<210> 13 
<211> 419 
<212> DNA 
<213> Homo sapiens 

<400> 13 

tttttttttt tttttnagat agactctcac tctttcgccc aggctggagt gcagtggcgc 60 
aatcaaggct cactgeaacc tctgcpttat' aaagcatttn ctaaaggtac aagctaaatt 120- 
ttaaaaatat ctctneacaa ctaatgtata acaeiaiaatta gfttctacctc ataaachcnt 180" V 
ggctcajgccG tcgnaacaca tttccctgtt ctcaactgat gaacacteca naaacagaac 240^ 
anatnliaagc tttttscaggc ccagaaaagc tcgcgagggg atttgctntg tgtgtgacac 300- ": r 
acttgdcacc ctgtggcagc acagctccac acritgctttg ggccgcattt gcaagttctc 360 
tgtaaneccc ctgnaagacc cggatcagct gggtngaaat tgcjangcnct cttttggca 4i9^' 

<210> 14 
<211> 400 
<212> DNA 
<213> Homo sapiens 

<400> 14 

aanccattgc caagggtatc cggaggattg tggctgtcac aOTtnc gticcahaagg 60 
ccctcagfgaa agcaaagagc ttgaakahtg tctctctgtc atg^aagccn- aagt^aag^c 120^ ^ 
tcariactgct^vop^ai^^ 
actgc^gten-'tcc^^ 

gaaggtcrgtg gatnaGttgg accgagcctG hriaagccaat ritccag agtgttggag 300 ; < ^ 
aagao^aago anttcatcga cgccaacccG naGcggoctc tnttotoctg ganattgiina^ 360 ^ 
gcggcgcccc cgcccagggc cttaata£Lnc cntgaagctn 400 

<210> 15 I ;/ 

<211> 395 

<212> DHA 

<213> Homo sapiens 
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<400> 15'. _ v.. 

tgctttgctg cgtccaggaa gattagatng aanaatacat attgatttgc caaatgaaca.60 ... . 
agcgagatta gacntactga anatccatgc aggtcccatt aqaaagcatg gtgaaataga 120 
tgatgaagca attgtgaagc tatcggatgg ptttnatgga gcaga^ctga gaaatgtttg 180 
taccgaagca ggtatgttcg ca^ttcgtgc tgatctatgat . tttgtagtac aggaagactt. 240 
catgaaagcn gtcagaanag tggctnattc tnaaagctgg agtctaaatt ggacnacnac 300 
ctntgtattt actgttggan ttttgatgct gcatgacaga ttttgcttan tgtaaaaatn 360 
aagttcaaga aaattatgtt agttttggcc attat 395 

<210> 16 

<211> 404 

<212> DNA 

<213> Homo sapiens 

<400> 16'.- . . ^ . ^ ' - ■^ ^ - ^--v:^ >.i J- . 

ccaccactaa aatGctggct ga^cpctacn agtacctgtg cccctccGcc aggacgagat jSO 

nagggcacacjcctttaagtn aggtgacagg: tcacctttaa gtgaggacag: t^^ 

ttcacctctt; gggcttgagt ,aqpjtggttct: ggcga^cnetn. agqcctgcag t18^ : : 

ctnccat-gta cgtigctgcca atngtcttga tctt^^ gcqnctnaac^tt^^ 

gtaggagctg ; caggcnagaa ngaagcggtt aacagcgcca ctccatagcc gcagccnggc 300 > 

tgcccctgct tctcaaggag gggtgtgggg ttcctccacc atcgccgccc ttgcaaacac 360 

ntctcanggc ttccctnccg gctnancgca ngacttaagc atgg 404 

<210> 17 

<211> 360 . 
<212> DNA * > 

<213> Homo sapiens 



<400> 17,- .-. ^ ■ 

ggccagaagc: t ttcca,caaa cca^tgaagg t ggcagcaaa ga^agcct c t tagacnagga 60 i 
gctggcagca . gctgctatct;. ngatngacng qagaaaccaa ccactaattc agcaaa^^ 120:^ 
acctcatacc ibnaccgcttc cctttn^atg g^ tgggcacgtg 18|0 

cggggagaac ^catactteitt cccctnttcc cggcctacca rcctctnctcc cqcttctctt 240 • ; ; > ;v 
ctctncaatt actntctccn ctgctt ^ntt. ctna^ncacta ctgctngtnt .cnanagccng 3O0 : ; 
cccgcaatta cctggcaaaa qtcgcigac.cc tt gcta^amat gcaqatttac .360.^ ;^^^ 

<210> 18 

* <211> 316 '■ 
<212> DNA ' ^ " 

<213> Homo sapiens : ^ ^ ^ i 

<400> 18 :J 
atacatatac acatatatga ttttagatag ag^^ 

tgtgtg^^ta^-tigl^at^ gtg^tagag^ ^gfteiattintg. 12^ 

^ agccagtitt i<^fe^^ ?|8 OfimjS^ 

taatgttnag tagtgagatt :Ctg^ 

cattcatgtt gttttttaaa agcttafcttg/ a^atcnaatt atgattattt tteataccag i300^ ; iv-5; 
tcgatnttatv gtl^jar^ : :.?v-. o:.:: ■r-:.:-. -^-. ' ^ ' • : k :\v--'- • •--3l6 ':i^.:^ = 

<210> 19 

<211> 350 - 
<212> DNA :^ 
<213> Homo sapiens 

<400> 19 



wo 99/33869 



PCT/US98a7416 



6 



aagggatgca nataatgctg tgtatgagct tgatggaaaa gaactc^^ 60 
tactattgaa catgctnggg ctcggtcacg aggtggaaga ggtagaggac gatactc^ 
ccgttttagt agtcgcagac ctcgaaatga tagacgaaat gctccacctg taagaadaga 180 
anatcgtctt atagttgaga atttatcctc aagagtcagc tggcaggttt gttganatac 240 
agttttgagt tnttttgatg tggcttttta aaaaagttat gggttactna tgttatattg 300 
ttttattaaa agtagttttn aattaatgga tntgatggaa ttgttgtttt -350 



<210> 20 

<211> 367 

<212> DNA 

<213> Homo sapiens 

<400> 20 




gntnnhcnca agatccthct ntcccccngg gcngccccnc cnccngtriat haccggtttii £0 • 

nt aanatcnn^ gccgcticccg aagtctchct nntgccgaga tgnccct t at nchcnhatgn 12^' ' : : i 

ncaattntga cctnnggcga anaatggcng nngtgtatca gtrit^^ 

tagnatctga ccactangac ccnctatcct ctcaaaccct gtanncngcc ctaatttgtg 240 • • 
ccaattagtg catgntanag cntcctggcc cagatggcnt ccatatcctg gtncggcttc 300 
cgcccctacc angncatccn catctactag agcttatccg ctncntgngg cgcaccggnt 360 • ■ 
ccccnct 3'67 

<210> 21 ■ -t.-- '.r:,. 

<211> 366 

<212> DNA f> 
<213> Homo ^ sapiens ■ ..■ ■■•'■■r: ^ ^ - 

<400>21 J:. .-: •^ :. " . ■. \ •■y.):-.:--^,;^"'^ -vro:; 

cccaacacaa tggtcta^agt ane^aetgtatvtgetctgtag tdtagt^te^ 
ctacaatggg aaaatccata Gataagtcag - ttacttccth atgagctttc tcGttctg^ 
tcctttatct tctgaagaaa gtacaGacct tggtnatgat - atctttgaat tgccettctt 1^ 
tccaggcatc agttggatga ttcatcatgg taattatggc attatcatat tcttcatact 240 
tgtcatacga aaacaccagt tctgcccnna gatgagcttg ttctgcagct cttagcacct 300 
tgggaatatt cactctagac cagaaacagc tcccggtgct ccctcatttt ctgaggctta 360 
aatttn 366 • 



<210> 22 

<211> 315 : > 

<212> -DNA- . ■•• :, ; 

<213>>:Horao- sapiens ' - . r:. ■ '\ ■ ]■'.. .\ .: ■. . ^i o / vlr^ 

<400>-^2 = ■> • ^ " -i^^'-v- ::j:-i:^;v..''a^^':'^ ..:--'?ii>;^rr;-;i;B in;^/-^ •' 

acttaatgca atctctggag gataatttgg. atqas^gaaat aaagaanaaa tgaattagga 60 ; ' 
gaagaaatna Gtgggtnata: tttcaatatt- ttagaacttt: aanaatgttg- act 
caatataittt gtnaaaactg agatacangt ttgacctata tctgcatttt- gataattaaa:;::^^^^ 
cnaatnnatt ctatttnaat gttgtttcag agtcacagca cagactgaaa cttttttt^a 240 : - 
atacctnaat atcacacttn tncttimaat gatgttgaag acaatgatgai catgccttha 300^ -iJi^ 
gcatataatg tcgac 315 



<210> 23 




<211> 202 

<212> DNA . > 

<2 13 > Homo sapiens ■ ./; ■ ^. < ^ .J^rt^y 

<400> 23 ■ t . : : ■■ ^ir. : -.-^ ■ --.rn . .^-v 

actaatccag; tgtggtgnaae ttccattgtg* ttgggcaact . caggatatta aatttaitnat 60 ^ ' 
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ttaaaaattc ccaagagaaa naaacitccag gccctgattg tttcactggg gaattttacc 120 
aaatgttnca nnaaganatg acgctgattc tgtnaaatct ttttcagaag.atagaggaga 180 
acacccaccg nttcatttta tg , v . 202 

<210> 24- - ■ - . .. 

<211> 365 .:: :r . - . • i-;.. 

<212> DNA 
<213> Homo sapiens 

<400> 24 

ggatttcttg cccttttctc cctttttaag tatcaatgta tgaaatccac ct;gtaccacc i60 
ctttctgcca tacaaccgct accacatctg gctcctagaa cctgttttgc tttcatagat 120 
ggatctcgga accnagtgtt nacttcattt ttaaacccca ttttagcaga tngtttgctn 180 
tggtctgtct gtatteacca.v.tggggcctgt vacac^c^ gtcaaacaca 240- 

gtgccctcca ttgtggccac atgggagaTC^ tgggctgatnBOO 
acggcaQt:gc atctnacccg acntgggatt .gaacccgggg;: tgggg.agcng aattgaacag^ 360 
gatca;'. r: . . ■ J. :;;.^iiy . j :.-365.v- 

<210> 25 ''-^^ •• :b. r -\!::/ A v'^/.:- Oo.-.V-. : 

<211> 359 

<212> DNA 

<213> Homo sapiens 

,-, \ , ' . .• 

<400> 25 fVir, 
gtttcctgct tcaacagtgc ttggacggaa cccggcgctc gttccccacc ccggceggcG 60 
gcccatagcc agccctccgt cacctcttca ccgcaccctc ggactgcccc aaggcccccg 120 
ccgccrictcc ngcgccncgc agccaccgcc gccnccncca cctctccttn gtcccgccnt 180 
nacaacgcgt ^ccacctcgca ngttcgccng aactaccacc: nggac^eata n 
aaccgccGga:.tqaacctgga gctctncccc rccgacnttaa- cG^W 

nttaaccgcG gotta ttttg cttnaaaagai:acttttcpc^^ tt^Eaccnnt: 359 

<210>v.2e :-.:-r':-- •v.v-.,::v:^ ^ T ^ " ^. • / ? -. ":v :^ ' -^^ ■ . ■ . ; . a:.:^,.-?, / . ^ 

<211>:.4Q0.;_- :^ • ■.. ..: ' : ^'■:■y >r i. --r; : ■,' 

<212> DNA 

<213> HocQo sapiens 

<400> 26. 

■ agtgaaacag tatatgtgaa aaggagtttg tgannagcta cataaaaata ttagatatct-iiSO <:.; 
ttataatttc Gaataggata ctGatcagtt ttgaataana gacatattct agagaaaGca .120. : : v. - 
ggtttctggt ttcagatttg aactGtcaag agcttggaag ttatcactcG catGctGaGg 180 
acnacnaana aatctnaacn aacngaanac caatgacttt tcttagatGt gtcaaagaac 240c. 
tt cagcGacg aggaaaact a tcnccctnaa • t actggggaG: tggaaagaga g^ 3.00; : c 

aatcacagtg aatcatagGG caagatoagc j ttgcccggag ^ct^iaagotn^^^^^ ^taGgatniatt 360 v ^ 
.: ■ ■ aGttaGaggg:j:^ac(5fi^ .r-.^;,>^r:cej;-:u,iv . V;4ppv^ b^::^ 

. • ■ " " <210>:-27\?-:7^:; '^X-:iev^r' f r^:'$v>'l^:L^.1^^ ^* ';;•^;•:■>^'vy^. 7;^- ivr^^i^:. 

<2iix-366' ' . . y-r:' 

<212> DMA . 
<2i3> Homo sapiens ^ : 

<400> 27 

gaatttGtta gaaactgaag tttaGtctgt tcoaagatat atcttGactg tGtt:aatGaa :60 : . ; 
agggcgotng aatGatagca aatattctca tctttcaaGt aaotttaagt agttntcctg 126 
gaattttaca ttttccagaa aacactcctt tctgtatctg tgaaagaaag tgtgcctcag 180 : 
gctgtagaGt .gggctgcact ggacacctgc- gggggactctriggc^tna^ 240 ■ n 
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agtattgatt ttcctcanac tcagcctgtg tagctntgaa agcatggaac agattacact 300 
gcagttnacg tcatcccaca catcttggac tccnagaccc ggggaggtca catagtccgt 360 
tacgna 366 

<210> 28 
<211> 402 

<212> TOA ■ ■. ■ •; . • ■ ••. 

<213> Homo sapiens . 

<400> 28 ■ -vt" ^ • •;• ■ . <■.-:■ 

agtgggagcc tcctccttcc ccactcagtt ctttacatcc ccgaggcgca g^ 60 
ggaagtggcc agctgcagcg cctcctgcag gcagccaacg ttctt^^cctg tggcctgtgc 120 
agacacatcc ttgccaccac ctttaGcgtc catcangcct gacacctgct- gcacc^^ 
gctngctttt aagccccgat nggctgcatt ctgggggact tgacacaggc sncgtgatctt 240 
gccagcctca ttgtccaccg tgaagagcat ggcaaaaagt ctgaggggag tgcatcttga 300 
anagcttcaa ggcttcattc* agggccttng ctnaggcgcc nctctccatc tccnggaata.36p 
acnagaggct ggtnngggtn actntcaata aactgcttcg tc 402 

<210> 29 :> 
<211> 175 
<212> DNA 

<213> Ifomo sapiens . \ v - '• ' - v- ' - 

<400> .29 • • ■ . ■ S,:::.-^:, -.-^ ■ '-.e ^' / 'j.v.;, 

cggacgggca tgaccggtcc ggtcagctgg gtggccagtt tGagttcttc agc^ 
tctcccttct tgggggccga gggcttcctg gggaagagga tgagtttgga gcggtactcc 120 • 
ttcagccgct gcacgttggt ctgcagggac tccgtggact tgttccgcct. cctcg = : 175 

<210> 30 ^ ■ . 

<211> 360 . { • , 

<2X2> DNA 

<213> Homo sapiens ; • 

<400> 30 

ttgtatttct tatgatctct •gatgggttct tctcgaaaat gceaagtgga agacttt^t'g "^0 '^^ :^ 
gcatgctcca gatttaaatrc xagctgaggp tccctttstt ttcagttcca tgtaacaat^^^ < 
tggaaggaaa cttcaoggac aggaagact^ ctggagaaga gaagcgtgtt agccca^^ 
aggtctgggg aatcatgtaa agggtaccca gacctcactti ttagttattt aeatcaatga 240^^^- 
gttctttcag ggaaccaaac ccagaattcg gtgcaaaagc ccaaacatctt -ggtgggattt 300 • 
jgataaatgcc ttgggacctg; gagtgctggg cttgtgcaca ggaagagrcac:;^^^^ 

vrv. • / ■ :^ ^r,: \yji}ii^':r> ^ V "^r •■.-r-'i::--' ^:^^:• 

<2l0>• 31 :•• ■ -..'.^ ■ 

<211> 380 
<212> DNA 

. <213> Hooio . sapiens ... '* -■. -v^^i.. -H^^ 

<400> 31 p:.=s\;.,:;..: '-...r-- 

acgctctaag cctgtccacg agctcaatag ggaagcctgt gatgactaca gactttgcga. 60 
acgctacgcc atggtttatg gatacaatgc tgcctataan cgctacttca ggaagcgccg 120^ '^^ 
agggaccnaa tgagactgag ggaagaaaaa aaatctcttt ttttctggagigctggcacc 
gattttgtat ccccctgtnn cagcattncn gaaatacata g[g6ttatEata;^caat:gcttct 240 
ttcctgtata ttctcttgtc tgigctgcacc ccttnttcpc gccccbiagat .tigataagtaa 300 • 
tgaaagtgca ctgcagtnag ::ggtcaangga gactcancat atgftgattgt; Cccntnataa 360 
acttctggtg tgatactttcr > . c-c 380 
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<2X0> 32 . , . . . •. • 

<211> 440- •. 

<212> DNA 

<213> Homo sapiens 

<400> 32 

gtgtatggga gcccctgact cctcacgtgc ctgatctgtg cccttggtcc caggtcaggc 60 
ccaccccctg cacctccacc tgccccagcc cctgcctctg ccccaagtgg ggccagctgc 120 ; 
cctcacttct ggggtggatg atgtgacctt cctnggggga ctgcggaagg gacaagggtt 180 
ccctgaagtc ttacggtcca acatcaggac caagtcccat ggacatgctg acagggtccc 240 
caggggagac qgtntcanta gggatgtgtg cctggctgtg tacgtgggtg tgcagtgcac 300 
gtganaagca cgtggcggct tctgggggcc ^tgtttgggg aaggaagtgt gcccnc^racc 360 
cttggagaac ctcagtcccn gtagccccct gccctggcac agcngcatnc acttcaaggQ 420 
caccctttgg ggg?:tggggt ^. . ; . V 

<2io> 33 r-. • ■5- v*-^^- : ..; " •■ V =- " ■ ^ ' ^ ■■v\ ■ ' , " 

<211>..3.45^ ' '"^ ■ . V^^" -r.:..'.":;-- ; 'i,,;:-/ ' ]' ' i^^: ■ 

<212> DMA 

<213> Homo sapiens 

<400> 33 

tattttaaca atgtttatta ttcatttatc cctcCataga accaccaccc acaccgagga 60 • : 

gattatttgg agtgggtccc aacctagggc ctggactctg aaatctaact ccccacttcc 120 

ctcattttgt gacttaggtg ggggcatggt tcagtcagaa ctggtgtctc ctattggatc 180 

gtgcagaagg aggacctagg cacacacata tggtggccac acccaggagg gttgattggc 240 

aggctggaag: ^icaaaagtct cccm gggtgggagt 300. . 
tggtctgctg ggaitgttgt tgttggggtg g^ai^^^ . 345 ; : 

<210> 34 
<211> 440 
<212> DMA 

<213> Homo sapiens . r. 

<400> 34 

tgtaattttt ttattggaaa acaaatatac aacttggaat ggattttgag gcaaattgtg 60 
ccataagcag^^^ttttaagtg gctaaacaaa gt€ta2i€taeig icaagta^t^ taaaagaaM ^120 ? 
tgtttct;gg[t^acaggaccag;,cag^ aMtagtgta eg tgiataatacaLCr.186 '\''-[::;. 

ccgttttgea atagtgcaac^ttttaagtac atattgttg^^^^ r ^- 

gttacaactc ^racacttcaa caacaacatg c^ ctactttaaac306 ^ ; $ : 

aaaggc^taa cccagatgtt. trcctcat acc^actcqa; tc^nagtt ta gatgt gcaga v366 i {:r^r. 
agggcttana ttttcccaga gtaagccnca tgcaacatgt tacttgatca attttctaaa 420 
ataaggtttt aggacaatga 440, i .: ^ 

<210> 35 

<212> DNA ' 
<213> Homo sapiens 

<400>.;35t:--^-;\y-"^-;- v.^ft? ^^ -1 ^v^ 5^ j-v * - , ^ r ^ ■ -V-^::' ':OX^:-.i-' 

atagatggaa : l:ttatt:aagG ttttcacatg tgcatccaaa v60 ^ 6r;ry:: 

gtactaacaa aaactctagc aatcaagaat rggcagc^tgt rtattttataa caatcaacac 120 ;: ^ • y 
ctgtggcttt . taaaatttgg ttttcataagi ;ataat:ttata ctgaagtaaa Jtctagccatgf 180 ^: 
cttttaaaaa atgctttagg tcactccaag cttggcagtt ; aaqatttggc ataaacaat^ 240. : . 
ataaaacaat cacaatttaa taaataacaa atacaaicatt gtaggccata atcatataCT; 300 
gtataaggga aaaggtggta gtgttganta agcagttatt agaatagaat accttggcct 360. 
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ctatgcaaiat atgtctagac actttgatt^^ tctcaaagtt 420 

aggaaacaigg ttctacagta tcattttaca gtttccaaca cattgaaaac aagtagaaaa 480 
tgatganttg atttttatta atgcattaca tccccaagan ttatcaccaa cccctcaggt 540 

<210> 36 

<211> 555 

<212> DNA 

<2I3> Homo sapiens 

<400>.36- "• -^-.^ . ^^ ■ . 

cttcgtgtgc ttgaaaattg gagcctgccc ctcggcccat aagcccttgt tgggaaGtga 6b 
gaagtgtata tggggcccaa nctactggtg, ccagaacaca gagacagcag cccantgcaa 120 
tgctgtcgag cattgcaaac gcbatgtgtg gaactagg^ig gag^aatatt ccatcttggc 180 
agaaaccaca gcattggittt ttttctactt gtgtgttitgg -gggaatgaac gcacagatct 240 
gtttgacttt gttataaaaa tagggctccc ccacctcccc cntttctgtg trictttattg 300 
tagcantgct gtctgcaagg gagcccctan cccctggcag acananctgc ttcagtgccc 36.0 
ctttcctctc tgctaaatgg atgttgatgc actggaggtc ttttancctg cccttgcatg 420 
gcncctgctg gaggaagana aaactctgct ggcatgaccc acagtttctt gactggangc 480 
cntcaaccct cttggttgaa gccttgttct gaccctgaca tntgcttggg cnctgggtng 540 
gnctgggctt ctnaa 555 

<210> 37 

<2ii> 280 - ■ " :^ 

<212> DNA ■ ^ '.■•'::■>;•: ^v;: ■ ' 

<2 13 > Homo sapiens ^ 

<400> '37 - r.-^ ■ 

ccaccgacta taagaactat gccctcgtgt attcctgtac ctgcatcatc caactttttc 60 
acgtggattt tgcttggatc ttggcaagaa accctaatct ccctccagaa acagtggact 120 
ctctaaaaaa tatcctgact tctaataaca ttgatntcaa gaaaatgacg gtcacagacc 180 
agg[tgaactg ccccnagctc tcgtaaccag gttctacagg gaggctgcac ccactccatg 240 
ttncttctgc ttcgctttcc cctaccccac cccccgccat 2S0 

<210> 38 

<211> 303 : ^ 

<212> Haak}'sapiejt)k ■■"I.". ^-^ ^ /■• 
<400>■■3ti ^-^^ ■ . - -r:'--^^'::]' , ■ ,V .- ; ^5=:V.;-' - :'.-. v ,\"/'v' : ':y--:'-^ 
catcgagctg^^ttgtcttct tgcdt^ccct- gegftCgta^ 6d 
tatcaaggga aaggcaagac tgggacgtct agtccacagg aagacctgca ccactgtcgc 120 
cttcacacag gtgaactcgg aagacaaagg cgctttggct nagctggtgn aagctatcag IdO . 
gaccaattac aatgacngat acgatnagat ccgccntcac tggggtagca atgtcctggg'.240 
tcctaagtcc gtggctcgt a tcgccnagct cgaanaggcn aangctaaag aacttgccac 300 

<210> 39 

<211> 300 . , • . .; -J /v-:- V:v 

<212>'liaiA' V-.-,-. • ; "■'V.--..^-:,. -*:;r;/--c c-vS' v ---.ve -.ci:^-,:' cvV- v:: 

<213>; HditoVsapiena' ••. ^.;•^'••>^^-""■■^•^•• ■•■^•■'r --'7'^^?^^; ^ ^>":: v;- v 

<400> 39'-.-'' '■ - ■ .;• . ■ 

gactcagcgg ctggtgctct tcctgtgcac aagcccagca ctccaggtcc caaggcattt 60 
atcaaatccc accaagatnt ttggcttttg caccgaattc tgggtttggt tccctnaaag 120 
aactcattga tgtaaatnac tnaaagtgag gtctgggtac cctttacatg attccccaga iSo 
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cctcanatgg gctaacacgc ttctcttctc cagcagtctt cctntccgtg aagttacctt 240 
ccagattgtt acatgg^aact gaanacaaag ggagcctcag ctngatttaa atctggagca 300 

<210> 40 

<2X1> 318 

<212> DMA 

<213> Homo sapiens 

<400> 40 

cccaacacaa tggctgagga caaatcagtt ctctgtgacc agacatgaga aggttgccaa 60 
tgggctgttg ggcgaccaag gccttcccgg agtcttcgtc ctctatgagc tctcgcccat 120 
gatggtgaag ctgacggaga agcacaggtc cttcacccac ttcctgacag gtgtgtgcgc 180 
catcattggg ggcatgttca cagtggctgg actcatcgat tcgctcatct accact cage 240 
acgagccatc cagaaaaaaa ttgatctngg gaagacnacg tagtcacqct cggtnct^cc 3p6 'v 
tctgtctqct ctttGtcc 318 r 



<210> 41 

<211> 302 

<2X2> EflJA" 

<213> iloind sa{>iehs 



<400> 41 

acttagatgg ggtccgttca ggggatacca gcgttcacat ttttcctttt aagaaagggt; 60 
cttggcctga atgttcccca tccggacaca ggctgcatgt ctctgtnagt gtcaaagctg/120 
ccatnaccat ctcggtaacc tactcttact ccacaatgtc tatnttcact gcagggctct 180 
ataatnagtc cataatgtaa atgcctggcc caagacntat ggcctgagtt tatccnaggc 240 
ccaaacnatt accagacatt cctcttanat tgaaaacgga tntctttccc ttggcaaaga 300 

tc .. ..... ; ,?oa..:^..-. 

<2io> 42 • V ' ■■ ' / - ..'=.^'-.v..r.-- .-• 

<211> 29»9.:,:-.-.^-. ■ ' n 

<212>-.DNA'^ ^ 

<213> Homo sapiens 

<400> 42 

cttaataagt ttaaggccaa ggcccgttcc attcttctag caactgacgt tgccagccga 60 
ggtttggaca tacctcatgt aaatgtggtt gtcaactttg acattcctac ccattcpi^ag 120 
gattacatcc atcgagtagg tcgaacagct agagctgggc gctccggaaa ggctattact 180 
tttgtcacac agtatgatgt ggaactcttc cagcgcatag aacacttnat tgggaagaaa 240 
ctaccaggtt ttccaacaca ggatgatgag .gttatgatgc tnacggaaeg cgtcgctna 29?^^ 

<210> 43 . 

<211> 305 * . ' 

<212> DNA^ ... . . ^ . . 

<213> Homo sapiens - . i%ts 

<400> 43 

ccaacaatgt caagacagcc gtctgtgaca tcccacctcg tggcctcaian atggcagtca- 60 :: 
ccttcattgg caatagcaca gccntccggg agctcttcaa gcgcatctcg gagcagttca 120 
ctgccatgtt ccgccggaag gccttcctcc actggtacac aggcgagggc atggacaaga 180 
tggagttcac cgaggctgag agcaacatga acgacctcgt ctctnagtat cagcagtacc 240 
gggatgccac cgcagaaana ggaggaggat ttcggtnagg aggccgaaga aggaggcctg 300 „ 
aggca 305; 

<2l0>:44-v^ ■; " . -* ■ " :^ .•'^■"j ; 
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<211> -399 

<212> DNA' ; t: . . - 

<213> Hoino sapiens 

<400> 44 

tttctgtggg ggaaacctga tctcgacnaa attagagaat tttgtcagcg gtatttcggc 60 
tggaacagaa cgaaaacnga tnaatctctg tttcctgtat taaagcaact cgatncccag 120 
cagacacagc tccnaattga ttccttcttt ngattagcac aacagggaga aagaanatgc 180 
ttaacgtatt aagagccnga gactaaacag agctttgaca tgtatgctta ggaaagagaa 240 
agaagcagcn gccegcgnaa ttngaagcng tttctgttgc cntgganaaa gaatttgagc 300 
ttctttatta ggccaacgaa aaaccccgaa ananaggcnt tacnatacct tngaaaantc 36 0 
tccngccnna aaaagaaaga agctttcnga ttcttaacc 399 

<210> -45 ^; 

<211> 440 
<212> DNA 
<213> Homo sapiens 

<400> 45 

gcgggagcag aagctaaagc caaagcccaa gagagtggca gtgccagcac tggtgccagt 60 
accagtacca ataacagtgc cagtgccagt gccagcacca gtggtggctt cagtgctggt 120 
gccagcctga ccgccactct cacatttggg ctcttcgctg gccttggtgg agctggtgcc 180 
agcaccagt g gcagctctgg t gcc t gtggt t tct cct aca agt gaga 1 1 1 tagg ta t c t g '2 4 o 
ccttggtttc agtggg^aca tctggggctt aM^gggbrigg gsitaaggagc tg^ 
taggaaggcc qangttggag aaaigatgtgn aLnagtgtgcc aagacactgc ttttggcatt 360 
ttattccttt ctgtttgctg gan^caatt gaccctthna ntttctctta cttgtgtttt 420 
canatatngt taatcctgcc 440 

<210> 46 

<211> 472 

<212> DHA 

<213> Homo sapiens 

<400> 46 

gctctgtaat ttcacettttt aaaGCCtccc ttgaectcac at^ ^jgcca'cictct .60v. 

gtttctctgt tcctcttcac -agcaLaaaact^^^^^^^^ actttcattt 120 

ccactttctb accbdreattc^ tcccctcaat taactctWct tcatccc^^ g^atgctatta 180 
tgtggdtntt attana^tca dcaaccttat anaagcaaca agrgactt^ 

cttctcagca' gcactcagcti ctggthcttg aaacacGccc '^ttacttgct i^t'tdictGcta 300 - 
cctcataaca atctccttcc cagcctctac tgctgccttc tctgagttct tcccagggtc 360 
ctaggctcag atgtagtgta gctcaaccct gctacacaaa gnaatctcct gaaagcctgt 420 ^ 
aaaaatgtcc atncntgtcc tgtgagtgat ctnccangna naataacaaa tt 472 

<210> 47 : . . L: ' 

■ <211>- SSO.- -, ■ ■ 
<212> DNA. . ' 
-<213> H6mo sapiens'; • L-r-- 'i--- . ^.^^.r-:^\^^:.^: 

<400^- i7 -v::---aA:-^^^^ , : - 

cctt cctccg^^^c^^ 

aggtcgggag cttcctcagt-ggtctgl^^ 120 ' 

gggggccctg tctgggtgca aggcgacagc tgtctttctt caccaggcat cctcggcatg 180 

gtggagctgg gcgctcagtc catcgtgtat gaactggcca tcattgtgta catggtccct 240 

gcaggcttca gtgtggctgc cagtgtccgg gtangaaacg ctctgggtgc tggagacatg 300 ' 

gaagcaggca cggaagtcct ctaccgtttc cctgctgatt acagtgctct ttgctgtanc 360 
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cttcagtgtc ctgctgttaa gctgtaagga tcacntgggg tacattttta ctaccgaccg 420 
agaacatcat taatctggtg gctcaggtgg ttccaattta tgctgtttcc cacctctttg 480 
aagctcttgc tgctcaggta cacgccaatt ttgaaaagta aacaacgtgc ctcggagtgg .540 
gaattctgct 

<210> 48- . . 

<211> 214 ';..';!•* 

<212>pilA ;. ^ ' v.•-^■.^ 

<213> Homo, sajpiens. 

<400> .48, ■::r:: 
agaaggacat aaacaagctg aacctgccca agacgtgtga tatcagcttc tcagatccag 60 
acaacctcct caacttcaag ctggtcatct gtcctgatria gggcttctac nagagtgggsi 120 
agtttgtgtt cagttttaag gtgggccagg gttacccgca tgatcccccc aaggtgaagt 180 ; 
gtgagacmat ggtctatcac cccnacattg acct 214 

<210> 49 v.; . -. ' r^ 

<211> 267 

<212> DMA 

<213> Homo sapiens 

<400> -49'- v • ■ 

atctgcctaa aat ttattca aataatgaaa atnaatctgt ttt:aag^aat: tcagtctttt: 6fl 
agtttttagg acaactatgc acaaatgi:aG gatg^^ tctttttgga t^aactcta^^I^^ 
gtngaggaac ttaatccaac cggagctntt gtgaaggtca gaan^cagga gagggaatct 180 : 
tggcaaggaa, tggagacnga gtttgcaaat tgcagctaga gtnaatngtt ntaaatiggga 240 
ctgctnttgt gtctcccang gaaagtt : ..v ^ - . 

<210> 50 

<211> 300 

<212> DNA 

<213> Homo sapiens 

<400> 50 • ^ 

gactgggtca aagctgcatg aaaccaggcc ctggcagcaa cctgggaatg gctggaggtg 6Q 
ggagagaacc tgacttctct ttccctctcc ctcctccaac attactggaa Gtctgtcctg; 1 
ttgggatctt ctgagcttgt ttccctgctg ggtgggacag aggacaaagg .agaagggagg ; W ; . 
gtctagaaga ggcagccctt ctttgtcctc tggggtnaat gagcttgacc tanagtagat 240 . 
ggagagacca atfiagcctctg attttta tccataanat gttcn^agta t;atntntacc 300 

<210> •51. " us- .-•. *: ^ : ?. ■ ' . -^^r^ "^-^ r-^:.'^'.rSs v-..t 

. <211> 300 ...r , .•'• ••■ ''V' -,^^ 

<212> DNA 

<213> Homo sapiens. . . <-v v> 

• • '-''^^ ' ' ' ■ ■ ' ' : 

<400> 51 ■ " ' ■ A'--'. ■■ 

gggtaaaatc ctgcagcacc cactctggaa aatactgctc ttaattttcc tgaaggtggc 6:0 
cccctatttc tagttggtcc aggattaggg atgtggggta tagggcattt aaatcctctc 120 
aagcgctctc caagcacccc cggcctgggg gtnagtttct catcccgcta ctgctgctgg 1,80, 
gatcaggttn aataaatgga actcttpctg tctggcctccr aaagcagcct ^aaaactgag, ^ 
gggctctgtt agaggggacc tccaccctnn ^aagtecga ggggctnggg a^gggtttct JQ^^ v ^ 

<210>;:52 ,■ : .' •.. - : ' - 'y-.^:- . . r-'- ' 
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<213> Homo sapiens ' 
<400> 52 

aaaatcaact tcntgcatta atanacanat tctanancag gaagtgaana taattttctg 60 
cacctatcaa ggaacnnact tgattgcctc tattnaacan atatatcgag ttnctatact 120 
tacctgaata ccnccgcata actctcaacc nanatncntc nccatgacac tcnttcttna 180 
atgctantcc cgaattcttc attatatcng tgatgttcgn cctgntnata tatcagcaag 246 
gtatgtnccn taactgccga nncaang 267 

<210> 53 

<211> 401 

<212> DNA 

<213> Homo sapiens 

<4oo> 53\ " *■ }^ * •■• ^ ■■ ■-\ 

agsctttagc atcatgtaga agca^^^^^ 

caagattttg tgttttctag ctgtccagga aaagccatct tcagtcttgc tgacagtcaa' 120 
agagcaagtg: aaaccatttc cagcctaaac . taeatiaaaag cagccgaacc aatgattaaa ifiiO ' " 
gacctctaag gctcbataat catcattaaa tatgcccaaa ctcaCtgtga ctttttattt 240 ' 
tatatacagg attaaaatca acattaaatc atcttattta catggccatc ggtgctgaaa 300 
ttgagcattt taaatagtac agtaggctgg tatacattag gaaatggact gcactggagg 36d 
caaatagaaa actaaagaaa ttagataggc tggaaatgct t 401 

<210> 54 . : ^ y 

<211> 401 
<212> DNA 

<213> Homo, sapiens' : . . 

<400> -54" ' -u-- ■■■ -■■'^ - ^ - . - y"' ' 

cccaacacaa tggataaaaa cacttatagt '%aat 

aagctacagsi ttgtcatagt tgttttcctg^ ctttacaaaa ttgctccaga tctggaatgc :i2d ' 'V 
cagtttgaJcc tttgfccttct ' i^taat^Sftt^^^ 180 - ^^ 

tttgattctt: aactaaaatt? gt 240 
ggtgtatttt ctttacctcc aaggaaagaa ctactagcta caaaaaatat tttgg^^ataa 300 - ' 
gcattgtttt ggtataaggt acatatt±tg gttgaagacav ccagactgaa gtaaaca^ct 360 ; ' 
gtgcatccaa- ttteittatag- ^tt^^ - ■■■i^^^y' ■'■s^:^^ ' :v45ir.---;'i f ■ 

<210> 5-5' ■ -• ^v*c:.:- -••■ii-]]^ h)' ^yV ^•■^•>^^'' 

<211>"933^ c-.:-..:..--:.^ -r. -u- -. . r ^'r ' . : 

<212> iJNA 
<213> Homo sapiens 

<400> 55 

tttactgctt ggcaaagtac cctgagcatc agcagagatg ccgagatgaa atcagggaac 60% 
^ tcctagggga tgggtcttct attacctgggf aacacc tgag ccagatgcet tacaix?adgaP^p i-'^^r 
tgtgcatcaa ggaatgcctc cgcctctacg caccggtagt aaactatccc ggttac^^^ 
caaacccatc acctttccag atggacgctc cttacctgca ggaataactg tgtttatcaa 240 
tatttgggct cttcaccaca^^cccS^ cctcag^tct ttMcifcct ^ 

gagattctcc aggga^ <:tgaaaaakt- acatccctat gccttc^ 

tggattaagg aactgcattg ggcagcattt tgcca^ 426^ ' ' ■ ■ 

attaactctg ctccgcttca' agctggctccr agaccadtca aggccaccca g^^ ^ 
agttgcctca agtccaagaa tggaatccat gtgtttgcaa. aaaiaagttt^ ctaattttaa 
gtccttttcg tataagaatt aakgagacaa ttttcctacc aaaggaagaa caaaaggata 600 
aatataatac aaaatatatg tatatggttg tttgacaaat tatataactt aggatacttc 660 
tgactggttt tgacatccat taacagtaat tttaatttct ttgctgtatc tggtgaaacc 720 
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cacaaaaaca cctgaaaaaa ctcaagctga gttccaatgc gaagggaaat gattggtttg 780 ? 
ggtaactagt ggtagagtgg ctttcaagca tagtttgatc aaaactccac tcagtatctg iB40 
cattactttt atctctgcaa atatctgcat gatagcttta ttctcagtta tctttcccca 900 .. : 
taataaaaaa tatctgqcaa aaaaa^aaaa aaa. 933 . 

<210> 56 . .'/*, ; v.- 

<2ii> 480 . . , ".. • .. yi^-'. 

<212> DNA . 
<213> Homo sapiens 

<400> 56 

ggctttgaag catttttgtc tgtgctccct gatcttcagg tcaccaccat gaagttctta 60 
gcagtcctgg tactcttggg agtttccatc tttctggtct ctgcccagaa tccgacaaca 120 
gctgctccag ctgacacgta tccagctact ggtcctgctg atgatgaagc ccctgatgct 180 
gaaaccactg ctgctgcaac cactgcgacc actgctgctc ctaccactgc aaiccaccgct 240 
gcttctacca ctgqtcgtaa agac^ttcqa gttttaccca aatgggttgg ggatctcccg 300 . , 
aatggtagag tgtgt;ccctg agatggaatc agct tgagtc ttctgeaatc ggtcacaact 360 r ; ^ \i 
at tcatgct t : cctgtgattt c^tcqaacta .qtt^acqt tgc qjtacgatatc ccett ta^ct 420 : ir; 
ctaatcagt t . tattttLcttt. caaataaaaa ataai^tatga gcaacaaaaaj ajaaaaaaaaa ASO:^^j'-:'j'-}r- 

<210> 57 .' r\ . -'.^ ■ [ . 

<211> 798 ■ ' • ... . - ..'i^..'- 

<212> DNA 
<213> Homo sapiens 

<400> 57 

agcctacctg gaaagccaac cagtcctcat aatggacaag atccaccagc tcGtcctgtg 60 
gactaacttt gtgatatggg aagtgaaaat agttaacacc ttgcacgacc aaacgaacga 120 
agatgaccag agtactctta accccttaga actgtttttc cttttgtatc tgcaatatgg 180 
gatggtattg ;ttttcatgag cttctagaaa tttcacttgc aagtttattt i^tg^ ^ 
tgttactgcc ^attcctattt ^acagtat tgagtgaatg; attatatcttt ;tjfiaaaagtta^ 300 , 
catggggptt ttttggttgt Gctaaactta caaaqattcc actcattc^ tttgta^^ 360;: r 
tgattatfiat ttttgtgata atttctggcc tgattgaagg aaatttga^ 42q/,v- . 

tatatatttt aaatagattt gataggtttt taaattgctt tttfttcata ggtatttata 480 vr: 
aagt t att tg gggt tgtctg . ggat tgtgtg aaagaaaat t . agaacccqgc tgt attt aca 54 0 i .j : - 
tttaccttgg tagtttattt gtggatggqa gttttjctgta gttt ctgtggtagc 600-^^^ r^^^ 

tcttggattg ttttgcaaat tacagctgaa atctgtgtca tggattaaac tggcttatgt 660 
ggctagaata ggaagagaga aaaaatgaaa tggttgttta ctaattttat actcccatta 720 ; ;> 
aaaattttta atgttaagaa aaccttaaat aaacatgatt gatcaatatg gaaaaaaaaa 780 > 
aaaaaaaeiaa aaaaaaaa /Z?Jd c -:^ 

<210> 58 ' ^-''^ "'■■^ 

<211> 280 

-<400> A>"v--:iJ:;.';'^^^ ^ . . \. ... 

ggggcagctc ctgac^ctcc; acagcca^^cct ; i : 

gaggtcccac .feg^gcctcte gqcf gqqcqc / gccact;cgtc : tg^tgqttgt^ tgat^gi?^ yL2a >?,v^^/ , 
cocctgc<?tg,^tcccccaca agga^ tccaggqecc; ctctgecctg pcGcttgt;;ca ; 18^^ 

tggacqatgg tcgtgaggaa gggctcatgc cccttattta tgggaaccatv tjtcatt ; h- 

cagaatac^c cgagaaggaa accagsiaaaa aaaaaaaaaa _ - w ; V; ? >i^Bp : • 



<210> 59 
<211> 382 
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<212> DNA : ' 

<213> Homo sapiens . ' 

<400> 59 

aggcgggagc agaagctaaa gccaaagccc aagagagtgg cagtgccagc actggtgcca 60 

gtaccagtac caataacagt gccagtgcca gtgccagcac cagtggtggc ttcagtgctg 1210 

gtgccagcct gaccgccact ctcacatttg ggctcttcgc tggccttggt ggagctggtg IBO 

ccagcaccag tggcagctct ggtgcctgtg gtttctccta caagtgagat tttagatatt 24t) 

gttaatcctg ccagtctttc tcttcaagcc agggtgcatc ctcagaaacc tactcMcac 300 

agcactctag gcagccacta tcaatcaatt gaagttgaca ctctgcatta aatctatttg 360 

ccattaaaaa aaaaaaaaaa aa 392 

<210>' 60 " ": 

<211>'602 ■ • .. . !: ■ : • 

<212> DNA-""".. ■; 

<213> Homo sapiens : ,a 

<400>-'60 ' ' ' ■ • / ' >• c.- ■•■ J = 

tgaagagccg cgcggtggag ctgctgcccg atgg^ caiaccttigcc a^^^ 

ttgtggtgga gaatagtgcc cagcgggtca tccacttggc gggtcagtgg gag^ag^icc^ ^^^^ ' 
gggtcccatc ctcgtgagta ccgccactcc gaaagctgca gg^ttgcaga gagctgg^a 
cttctfcgacg gctggcagag atccaagaac tgcaccagag tgtccgggcg gct^ctgaag 240 
aggcccgcag::gaaggaggag gtctataagc agctgatgtc agagctgrgag ;aet:ctgccca 300 
gagatgtgtc ccggctggcc tacacccagc geatectgga gatcgtgfggc aacatGcgga 360 ' : 
agcagaagga agagatcacc aagatcttgt ctgatacgaa ggagcttcag aaggaaatca 4 
actccctatc tgggaagctg gaccggacgt ttgcggtgac tgaitgagctt gtgttcaagg 480 ' 
atgccaagaa ggacgatgct gttcggaagg cctataagta tctagctgct ctgcacgaga 54 0 ; 
actgcagcca gctcatccag accatcgagg acacaggcac caccatgcgg gaggttcgag 600. 
ac 602 

<210> 61 

<211> 1368 

<212> ONA 

<213> Homo sapiens 

<400> ^1 " ■'";. ■ -"■■ ■■[:.!: :'-'■■■:/:■:[. -. r -tv^;^ 

ccagtgagcg cgcgtaiatac gactcactat agggcgaatt gggtaccg^ ccccccctc^' 60 
agcggccgcc icttttttttt tttttttatt gatcagaatt cdggctttat tattg^ 120 
tgaaaacagc taaaacttaa ttccaagcat gtgtagttaa agtttgcaak gtgggatatt^ 
gttcacaaaa cacattcaat gtfctaaaicac tatttatttg aagaacaaaa^^^^^ v ^ • 

attgtttgct tctaaaa^gc ccatttccct ccaagtctaa actttgt^at ttgatattatf^^ 3 
gcaatgaagt tattttgtac aatctagtta aacaagcaga atagcactag gcagaataaa 360 
aaattgcaca gacgtatgca attttccaag atagcattct ttaakttdag ttttc^^ 
ccaaagkttg gttgcccata atagacttaa acatataatg' ^tgg^t^aaa aaaataagtii '48t)^:^^^ 
, tacgaa^tg taaaiaaagga 
ggatgctaaa gcMM^ 

gcttctttga tatgcctfcag ggttacccat ttaagttagk^ ggttgtaatg ca4t^ 
aatgaaaatt gatcaaatat acaccttgtc atttcatttc ^aaat^^ 72^ - v: 

ccaaaaaaag ggcaggcatg aagaaaaaaa aaatcnnaatc agaacet^^ 780 ' ^ 

kgktctgata tggcagacar gatacaagtc ceaccaggag aiEggageaat tcliaaataag 840 
ggtaat^ggc tgacaa^gta ttattgccag catgggacag aatgagcaac a^ - 
gtttttggat tatatagcac ct^gagtctb tgatgtaggg alatttttgtt agtcaaacat 960^ - 
acgctaaact tccaagggaa aatctttcag gtagcctaag cttgcttttc tagagtgatg 1020 
agttgcattg ctactgtgat tttttgaaaa caaactgggt ttgtacaagt gagaaagact 1080 
agagagaaag attttagtct gtttagcaga agccatttta tctgcgtgca Catggatcaa 1140 
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tatttctgat cccctatacc ccaggaaggg caaaatccca aagaaatgtg ttagcaaaat 1200 
tggctgatgc tatcatattg ctatggacat tgatcttgcc caacacaatg gaattfccacc 1260 
acactggact agtggatcca ctagttctag agcggccggc caccgcggtg ga^ctccagc 1320 
ttttgttccc tttagtgagg gttaattgcg cgcttggcgt aatcatnn 1368 

<210> 62 
<211> 924 
<212> IM?a' 
<213> Homo sapiens 

<400> 62 > V. 

caaaggnaca ggaacagctt gnaaagtact gncatncctn cctgcaggga ccagcccttt 60 
gcctccaaaa gcaataggaa atttaaaaga tttncactga gaaggggncc acgtttnart 120 
tntnaatgtn tcargnanar tnccttncaa atgncmctn cactnactnr gnat ttgggt 180 ; 
tnccgnrtnc mgnactatnt caggtttgaa aaactggatc tgccacttat cagttatgtg 240 ^ ^ 
accttaaaga actccgttaa tttctcagag cctcagtttc cttgtctata agfttgggagt ,300 ; 
aatattaata ctatcatttt tccaaggatt gatgtgaaca ttaatgaggt gaaatgacag 360 
atgtgtatca tggttcctaa taaacatcca aaatatagta cttactattg tcattattat 420 . 
tacttgtttg aagctaaaga cctcAC^ata^ g^ cagcccacca gacagagytc 480 . . 

tgagttttct agtttggaag agct taacaacktc tagtgtcaat tct^^^ . 

ttatggtcaa gtaactgggc . tcagcatttt acattcattg tctctttaag ttctagcaat eoo 
gtgaagcagg aeittfiitgatt '^^^ cataaatgaa gaaattgagg ctcagataca 660 ; ' : 

ttaagtaatt ctcccagggt' ^^cacacagc^ ga^ctggcaa agcctgggat ^^gajtcc^Sg^, 72^ - m. 
tcttccagca ttgaagaatc ataactgcaa ggccttttcc tcagaa^ 789 r c 

tcctggtgct tgcaccaacc ca(ctagGa^ aggggaacat ctgtgggGCt 840 

gggaatcact gqacgtcgca agagatgttg cttqtgatga attattgttq ctgtca^tgg 900 
tgtgaaggc^ aaaaaaaaaa aaaa/ . .::?2^ 

<210> 63 " ■ ' "*•''■ 

<211> 1079 
<212> DNA 
<213> Homo sapiens 

<400> 63 ^: 
agtcccaaga actcaataat ctcttatgtt ttcttttgaa gacttatttt aaatattaac 60 
tatttcggtg cctgaatgga aaaatataaa cattagctca gagacaatgg ggtacctgtt 120 . , 
tggaatccag ctggcagcta. taagcaccgt ^tgaaMCt^ gacaggcttt gjtgqqcttt^: 
tattaaatgg cctcacatcc tgaatgcagg , aatgtgttcg tttaaataaa cattaatctt 240 ; • 
taatgttgaa ttctgaaaac. acaaccataa-^atcata^^ 

tagtacatt^ tttcctdcaq.^agcaaacct^ tgta,t:tcgca : 36 

acaatcaggg caaaaccciaG acttgaaaa^ .catttt tatti^^atct,;^agt^^^ 420 ^ i . 

gaagacccca gtgatcacta.^ggaaatctap: cacagtccag tttttctaat 

caaacttcgg -ggaataatgiE: gtccctct tc tgctgctgct ctgaaaaata jt tcgatcaaa 540 ; ^ 
acgaagttta * caagcagcagf^^, t - r^^v 

ctggcaatgt^ttaggt 
accacatctg gtaacctctc ^gatcSrc 

tgactctgga gcctrttigcai .^ i o; ■ 

agcatgccct ctggtigctct-.gcaaatggga! tgtcataagg >caaagctqat x ttcctgacac^^^ 
attcacatgc acacataaaa^gg^ >cattttggta.j6ttggaa 

ttggcttttt aatftcaetc ttgat^ttct^t. os^acattata gctgtgaaat. atdc^^ _-:i^.i> 
atgacctgta ataatctcat ^aattact^^ 

aataacttcc tgtagaaata tcacatctgg gctgtacaaa. gcjta^gtagg aacacaccc:^jJC79. r 
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<212> DNA 

<213> Homo ' sapiens - - 
<400> 64 

gaatgtgcaa cgatcaagtc agggtatctg tggtatccac cactttgagc atttatcgat 60 

tctatatgtc aggaacattt caagttatct gttctagcaa ggaaatataa aatacttata 120 

gttaactatg gcctatctac agtgcaacta aaaactagat tttattcctt tccacctgtg 180 

ggtttgtatt catttaccac cctcttttca ttccctttct cacccacaca ctgtgccggg 240 

cctcaggcat atactattct actgtctgtc tctgtaagga ttatcatttt agcttccaca 300 

tatgagagaa tgcatgcaaa gtttttcttt ccatgtctgg cttatttcac ttaacataat 360 

gacctccgct tccatccatg ttatttatat tacccaatag tgttcataaa tatatataca 420 ■^ 

cacatatata ccacatt^ca tttgtecaat tattcattga cggaaactgg ttaatgttat 480 ^ > 

atcgttgcta ttgtggatag tgctgcaata aacacgcaag tggggatata atttgaagag S4t)' 

tttttttgtt gatgttcctc caaatfettaa gattgttttg tctatgtttg tgaaaatggc 600 ^ ^ 

gttagtattt tcatagagat tgcattgaat ctg ctttgggtaa gtatggttat 660 ^ • 

tttgatggta ttaatttttt cattccdtga agatgaigatg tctttccatt gtttgtgtcc 720 f ' 

tctacatttt cttteatcaa agttttgttg tatttttgaa gtagatgtat ttcaccttat 780 
agatcaagtg tattccGtad^^atattttatt tttgtagctai ttg^gi^^^ 840 ^ 

ttgatttctt tttcacttaa ttcattatta ^atgtatggaa atgttatgga tttttatttg 900 ; ^ 

ttggttttta atcasiaaact :g^tat:taaact^ tagag^^^ tgtggagttt ttaagttttt 960 
ctagatataa gatcatgaca^' tctaccaaaa aaaaaaaaaa a '.r ■ '1001 ■ - 

<210> 65 

<211> 575 ? ^ 

<212> DNA 

<213> Homo sapiens 

<400> 65 

acttgatata aaaaggatat ccataatga^ ■ tatt ttatac tgcatccttt acattagcca 60 - 
^^taaatacgt tattgcttga tgaagacctt tcacagaatc ctatggattg cageatttca 120 
cttggctact tcatacccat :grt^et1:aaaga ggggcagttt ctcaaaagca^ gaaacatgec 180 r 
gccagtt etc ::aagttttcct -cctaactCGa t ttgaatgta^^agggcagctg^ gcccccaatg 240 
tggggaggtc cgaat:atttt ^rtgaattcfcG attttcttgt tcgcggctaa. atgaeagttt 300^ : -.^ 
ctgtcattac ttagattccc gatctttccc aaaggtgttg atttacaaag aggccagcta 360 
atagccagaa atcatgaccc tgaaagagag atgaaatttc aagctgtgag ccaggcagga 420 
gctccagtat ggcaaaggtt cttgagaatc agccatttgg tacaaaaaag atttttaa^g 480 
cttttatgtt ataccatgga gccatagaaa ggctatggat tgtttaagaa ctattttaaa 540 
gtgttccaga cccaaaaagg aaaaaaaaaa aaaaa -575 

<210> 66 

<211> 831 : 

• <212> DNAp:-:. - ■ . .x- |r,-..:> . • : ■ 'y\- • -v - ;•'^•V 

.<:213> Homo' sapiehs ..^ . *» "-^^ " * •*•- '^^ >o y:: •.•'•'-v's^.-iyz':: 

gaitttgtaaa attgtattta tctgtacatg tatgggcttt taattcccac caagaaagag 120 

agaaattatc tttttagtta aaaccaaatt tcacttttca aaatatcttc caacttattt 180 

attggttgtc actcaattgc ctatatatat atatatatat gtgtgtgtgt gtgtgtgc^d 240 

gtgagcgcac gtgtgtgtat gcgtgcgcat gtgtgtgtat gtgtattatc agacataggt 300 

ttctaacttt tagatagaag aggagcaaca tctatgccaa atactgtgca ttctacaatg. 360 

gtgctaatct cagacctaaa tgatactcca tttaatttaa aaaagagttt taaataatt^. 420 

tctatgtgcc tgtatttccc ttttgagtgc tgcacaacat gttaacatat tagtgtaaaa 480 

gcagatgaaa caaccacgtg ttctaaagtc tagggattgt gctataatcc ctatttagtt 540 
caaaattaac cagaattctt . ccatgtgaaa tggaccaaac;. tcatat tatt gttatgtaaa 600>: * > 
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tacagagttt taatgcagta tgacatccca caggggaaaa gaatgtctgt agtgggtgac. 660 . 
tgttatcaaa tattttatag aatacaatga acggtgaaca gactggtaac ttgtttgagt 720 
tcccatgaca gatttgagac ttgtcaatag caaatcattt ttgtatttaa atttttgtac 780 
tgatttgaaa aacatcatta aatatcttta aaagtaaaaa aaaaaaaaaa a 831 

. . . ^ . . . . 

<210> 67 .. -■■ , 

<211> 550..;. '.S' ■ - 

<212> DNA..;-., -r - . ^ ■ ' ■:. 

<213> ■Homo .sapiens : . \r:.- . ;....:-^>.:;-.:. 

<400> .67 ; *v 

gtgctctgtg tattttttta ctgcattaga cattgaatag itaatttgcgt taag^ 
ttaaaggctc tttgtgacca Ttgtttccctt tgtagcaata aaatgttttt tacgaaaact 120 
ttctccctgg: attagcagtt taaatgaaac agagttcatc aatg<aaatga rgtatttaaaa 180 
taaaaatttg cctftaatgta teagttc^gc tcaca^gtat t^taagi^tga ttgagaagac 240 
ttgaattaaa gaaaaaaaaa ttctcaatca tattttjaaa atataagact aaaattgttt -300. :;7 
ttaaaacaca tttqaaatag aagtgagttt gaactgacct tat^ 

ttgttccttt tecqtgt^ccvtgtgtcaaat cttcaagtct v tgctgaaaat /acatttgata 420 : • ; o 
caaagttttc tgtagttgtg; ttagttcttt tgtcatg^ gaagaaccaa 480 

gaagcagact tttcttttaa aagaattatt tctctttcaa -atatttctat cctttttaaa 540 * 
aaattccttt ttatggctta tatacctaca tatttaaaaa aaaaaaaaaa . . .. .590= : 

<210> 68 ^ ^ ^ 

<2ii> 301 

<212> DNA 

<213> Homo sapiens 

<400> 68 0 ; N>; 

ttgtgttggg gttqcctttt ccggtcggcg tggtcttgcg agtggagtgt ccgctgtgcc j v^^ ^60 
cgggcctgca ccatgagcgt eccggccttc atcgacatca gtgaagaaga tcaggctgct .120 
gagcttcgtg cttatctgaav atctaaagga jgctgagattt cagaagagaa . ct^jggaaggt : < 180 
ggacttcatg^ t:tgati^tage^^caaa!ttatt<^ atgtgtgtqt gaaggaggat^ : r v^^ 240 

gataaagatg ttgaaagtgt gatgaacagt ggggnatcct actcttgatc cggaanccnav?. ^-r -300 

^/:ic210?^> 69::-.::v y:^r,-^r>ir- ^..j : ■•^i -'^.M-^i: .. . - ■•. " - 

--<2il>T30i;--.^ -vp '.r::^, ^^^6-. ::. >^ -^y ; .•• ^d. 

.-^<212> DNA ^ ^^.v. - --^.^/^ : :'\>y-^y--^ 

<213> Homo sapiens 

<400> 69 " ; • "^-^V 

tctatgagca tgccaaggct ctgtgggagg atgaaggagt gcgtgcctgc tacgaacgct:-^ • ; :60 
ccaacgagta ccagctgatt gactgtgccc agtacttcct ggacaagatc gacgtgatca v 120 
agcaggctga ctatgtgccg agcgatcagg acctgcttcg ctgccgtgtc ctgacttctg 180; 
gaatctttga gaccaagt:tq^ c^aggtggacn aagftcaactt ccacatgntt gacgtgggtg^i^^Si|| 
gccagcgcga; tgaacgopgi? aagtggatc agtgcttcaav cgatgtgactc; gceatcatctt^rt^^ 3i)0 
t -v::^ : . v .^-cn. ;■ ; • • ^. i ^y .-. ■ n. ^> ' v. 301. 

v'-><21i>-20li;:a: 
<212> DNA ^ 

<213>-^ltomo..;sapiens^ ^=v-. " •• ^^r:^ \ . ■■^vn^ -' '••..••^i; 

<40p>.-.7d%v.... :. ■ •'..:'..v- ^-^f ■• v'-^ .r --V ^Z'-^j .^y^-^ry _ 

gcggctcttc ctcgggcagc ggaagcggcg cggcggtcgg agaagtggcc taaaiacttcg . ^i:6t) 
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gcgttgggt9 aaagaaaatg gcccgaacca agcagactgc tcgtaagtcc accggtggga 120 
aagccccccg caaacagctg gccacgaaag ccgccaggaa aagcgctccc tctaccggcg 180 
gggtgaagaa gcctcatcgc t 201 



<211>..:"J01 ■/ .■'r...v :- 

<212>;PNA- ^, - ,',:.-'y"^! ■^^/^y'-.y ■ ■ 

<213>.. Homo "sapiens"- v-. 

gccggggtag tcgccgncgc cgccgccgct gcagccaccg caggcaccgc tgccgccgcc 60 

tgagtagtgg gcttaggaag gaagaggtca tctcgctcgg agcttcgctc ggaagggtct 120 

ttgttccctg cagccctccc acgggaatga caatggataa aagtgagccg gtacanaaag I8p 

ccaaactcgc tgagcaggct gagcgatatg atgatatggc tgcagccatg aaggcagtca 240 

cagaacaggg gcatgaactc ttcaacgaag agagaaatct gctctctggt .gcctacaaga 300 

* 301 

<2lp>-7^- . ... 

<21:i>:. 251 " ; : -■ ^ .-'^:"]'^''/ 

<212> DllA.- ; . ;■• " *; /:.>.;■ •■' 

<?;13> Homo sapiens?!- • - v^. - '.. ■ ..J :'' ^..o- i-^--. 

<400> 72 

cttggggggt gttgggggag agactgtggg cctggaaata aaacttgtct cctctacGac 60 

caccctgtac cctagcctgc acctgtccac atctctgcaa agttcagctt ccttccccag 120 

gtctctgtgc actctgtctt ggatgctctg gggagctcat gggtggagga gtctccacca 180 

gagggaggct caggggactg gttgggccag ggatgaatat ttgagggata aslaattgtgt 240 

aagagccaan g 251 



<211>/?13 -; • ; \ ... i,: ..■:---r^:).., ■ ' ^ V %Vv;-;^:' ' . 

<212>^mh ^ ..." .; , > ■ Vi^^-C:"-- 

<213>^ Homo aapiens * " . 

<4oo> 73 V. ^ , 

tttttttttt tttttcccag gccctctttt tatttacagt gataccaaac catc^cactt^ 60 

caaattcttt ggtctcccat cagctggaat taagtaggta ctgtgtatct tt^agatcat 120 

gtatttgtct ccactttggt ggatacaaga aaggaaggca cgaacagctg aaaaagaa^g 180 

gtatcacacc gctccagctg gaatccagca ggaacctctg agcatgccac agctgaacac 240 

ttaaaagagg aaagaaggac agctgctctt catttatttt gaaagcaaat tcatttgaaa 300 

. gtgcataaat ggtcatcata agtc^a(^ ■ :cct tcaacct/ aggaaacaj^a?: . ^ ' ; 36 0 

V'-^faCtt^glacal?^ 

J ■ caaataaaat gcaggtgaaa gagatgaacc aqgacta^ag ^gctgactt^ag aaat tt:atgc^i^> oS^ 
v r tgactcgatc vtaaaaaaaat tatgttggtt>aa^ 
-gggaatgctt ttcaaagaagr gtCT€^gt:^o>agtcatacag^ 

aagaattgtt aagaagtata ataacctttt caaaacccac aatgcagctt agttttcqtt 720 

tatttatttg tggtcatgaa gactatcccc atttctccat aaaatcctcc ctccatact^ 780 

ctgcattatg gcacaaaaga ctctaagtgc caccagacag aaggaccaga gtttctgatt 840 

ataaacaatg atgctgggta atgtttaaat gagaacattg gatatggatg gtca^cccaa 900 

cacaatggaa ttc > : 013 
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<210>.74 

<2X1> 351 • • ■• 

<212> DNA 

<2X3> Homo sapiens 

<400> 74 

tgtgcncagg ggatgggtgg gcngtggaga ngatgacaga aaggctggaa ggaanggggg 60 

tgggtttgaa ggccanggcc aaggggncct caggtccgnt tctgnnaagg gacagccttg 120 

aggaaggagn catggcaagc catagctagg ccaccaatca gattaagaaa nnctgagaaa 180 

nctagctgac catcactgtt ggtgnccagt ttcccaacac aatggaatnc caccacact^ 240 

gactagngga nccactagtt ctagagcggc cgccaccgcg gtggaacccc aacttttgcc 300 

cctttagnga gggttaattg cgcgcttggc.ntaatcatgg tcataagctg t 351 

<2ao> 7i5i \^ ' . " 

<213>'-'HOino"::Sapiens • ■■;/....• . 'V .-•.:C-: ^ 

<4d0> 75 

tacttgacct tctttgaaaa gcattcccaa aatgctctat tttagataga ttaacattaa 60 

ccaacataat tttttttaga tcgagtcagc ataaatttct aagtcagcct ctagtcgitgig 120 

ttcatctctt tcacctgcat tttatttggt gtttgtctga agaaaggaaa gaggaaagfca 180 

aatacgaatt gtactatttg taccaaatct ttgggattca ttggcaaata atttcagtjgrt 240 
ggtgtattat t 

<2ia> 76 

<21:1>"251.. ■ ' ■■' 

<2i2>;.DNA ■ - ••; v^- ^' ' • ^ ' ' 'v 

<2l'3>- Homo:-sap±ens.;v-i • ' '"V " - = 

<400> 76 

tatttaataa tacaccacac tgaaattatt tgccaatgaa tcccaaagat ttggtacaaa 60 
tagtacaatt cgtatttgct ttcctctttc ctttcttcag acaaacacca aataaaatgc 120 
aggtgaaaga gatgaaccac gactagaggc tgacttagaa atttatgctg actcgatcta 180 
aaaaaaatta tgttggttaa tgttaatcta tctaaaatag agcattttgg gaatgctttt 240 
caaagaaggt c 

<210> 77 

<211> 35X:. . ■ v . • ^- \\ ■ 

<212>.:0NAL:- ^ ^''iX^y-'^/fy [ --k- • • \;-->'-v V 
<2i3>";Horao" sapiens: /.^ V ;-..;— •Vl'-'.rvv";?. 

<40d>- 77, '--'i^'^r} .\..:--;,.rV.^. --.r-. ■ 

actcaccgtg ctgtgtgctg tgtgfcctgct gcdtggca^c ctggcc<n:gc cgctgctcag V f 6P / 
; :gaggcggga# gcatgagtgai^gctaca^^^ 

tatctctatg acteagaaaa aaaaaa caaggagatg 180 

. daaaaattct ttg^cctacc tataactgga a^ agaaataatg 240 

< bagaagccca g4t0;ggagt gccag%tgtt gwigaatact: cactaitttGC aaatagdcca 300 
: aaatggackt ccaaiagtc^ ' 

■ <210> 78- '. • • ■ ; =: rC--:- ' i.: ^r;- -• : .\ ; -\ • 

<211> ■.1592^ -'^^ ■ V - ;■ 

<2i3> HGoio sapiens 
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<400> 78 

gaattccatt gtgttggggc cctgggggcg gaggggaggg gcccaccacg gccttatttc 60 

cgcgagcgcc ggcactgccc gctccgagcc cgtgtctgtc gggtgccgag ccaa'ctttcc 120 

tgcgtccatg cagccccgcc ggcaacggct gcccgctccc tggtccgggc ccaggggccc 180 

gcgccccacc gccccgctgc tcgcgctgct gctgttgctc gccccggtgg cggcgcccgc 240 

ggggtccggg gaccccgacg accctgggca gcctcaggat gctggggtcc cgcgcaggct 300 

cctgcagcag gcggcgcgcg cggcgcttca cttcttcaac ttccggtccg gctcgcccag 360 

cgcgctgfcga gtgctggccg aggtgcagg^M?99ccgcgcg tggattaatc caa 420 

atgtaaagtt cacgtggtct tcragcacaga gcgctiacaac ccagagtctt tacttcagga 480 

aggtgaggga cgtttgggga aatgttctgc tcgaigtgttt ttcaagaatc agaaacccag 540 

accaactatc aatgtaactt gtacacggct catcgagaaa aagaaaagac aacaagagga 600 

ttacctgctt tacaagcaaa tgaagcaact gaaaaacccc ttggaaatag tcagcataicc 660 

tgataatcat ggacatattg atccctctct gagactcatc tgggatttgg ctttccttgg 720 

aagctcttac gtgatgtggg aaatgacaac acaggtgtca cactactact tggcacagct 780 

cactagtgtg aggcagtgga aaactaatga tgatacaatt gattttgatt atactgttct 840 

acttcatgaa ttatcaacac aggaaataat tccctgtcgc attcacttgg cctggtaTCC 900 

tggcaaacct cttaaagtga agtaccactg tcaagagcta cagacaccag aagaagcctc 960 

cggaactgaa gaaggatcag ctgtagtacc aacagagctt agtaatttct aaaaagaaaa 1020 

aatgatcttt ttccgacttc taaacaagtg actatactag cataaatcat tcttctagta 1080 

aaacagctaa ggtatagaca ttctaataat ttgggaaaac ctatgattac aagtaaaiaac 1140 

tcagaaatgc aaa^atgttg gttttttagtrtctcagtctg ctttagcttt taactctgga' 1200 

agcgcatgca cactgaactG tgctcagt^d .taaacagtca ccagcaggtt 'cctcagggtt 1260 

tcagccctaa aatgtaaMc' ctggataatc agtgtatgtc gcaccaga^t cagcattttt 1320 

tttttaactg caaaaaatga tggtctcatc tctgaattta tatttctcat tcttttgaac 1380 

atactatagc taatatattt tatgttgcta aattgctcct atctagcatg ttaaacaaag 1440 

ataatatacc ttcgatgaaa gtaaattata ggaaaaaaat taactgtttt aaaa^agaact 1500 

tgattatgtt ttatgatttc aggcaagtat tcatttttaa cttgctacct acttttaaiat 1560 

aaatgtttac atttctaaaa aaaaaaaaaa aa 1592 

<210> 79 

<211> 401 ? ^ 

<2I2>.DNA ' =■■•;':.■•:•■• •:- \ , " . ; -^^j. '^v 

<213>' Homo sapiiensi. .-..••n 

<4d0> 79 ' ■ ■ ■ - ■ 'i -v- .■•■-s { V e-^' ^^i- 

catactgtga attgttcttg actccttttc ttgacattca gttttcanaa tttccatdtl^t • -^^'^^ 

tcttctggaa ctaatgtgct gttctcttga ctgcctgctg ggccagcatc cgattgccag 120 

ccagaaacgt cacactgccc aagatggcca ggtacttcaa ggtctggaac atgttgagct 180. 

gagtccagta gacatacatg agtcccagca tagcagcatg tcccaggtga aatataatcg 240 

tgctaggagc aaaagtgaag ttggagacat tggcaccaat ccggatccac tagttctaga 300 

gcggccgcca ccgcggtgga gctccagctt ttgttccctt tagtgagggt taiattgcgcg 360 

cttggcgtaa tcatggncat agctgtttcc tgtgtgaaat t 401 

<210> 80 , , . . , , ^ . 

<213> Homo sapiens - ' ^ - 

<400> 80 ^ :; 

aaaaatgaaa catctatttt agcagcaaga ggctgtgagg gatggggtag aaaaggcatc 60 

ctgagagagt tctagaccga cccaggtcct gtggcacact atacgggtca ggaggggtgg 120. 

aagacaggcc taagctctag gacggtgaat ctcggggcta tttgtggatt tgttagaaac 180 

agacattctt ttggcctttt cctggcactg gtgttgccgg caggtgggca gaagtgagcc 240 

accagtcact gttcagtcat tgccaccaca gatcttcagc agaatcttcc ggtaatcccc 300 

t 301 
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<210> 81 

<211> 301 

<212> DKA 

<213> Homo sapiens 



<400> 8i 



60 



tagccaggtt gctcaagcta attttattct ttcjcci^acag gatccatttg gaaaatatca 
agcctttag^a atgtggcagc aagagaaagc gga^ptacg^ ggaacgggga gtttgggdga 120 
agctctcctg gtgttgactt agggatgaag gctccaggct gctgccagaa atggagtcaq 180 
cagcagaaga actgntttct ctgataagga: tgtcccacca ttttcaagct gttqgttaaa ^40 
gttacacagg tccttcttgc agcagtaagt accgttagct cattttccct caagcgggtt 



300 
301 



<210>, 82 .. /- . :-^v_ 

<2iii.2oi. ■ ."■ .v.,\.-; • * ' 

<213> .Homo, sapiens -f./^/^' 

<4piQ5. 82/^. ''-^r-.-ix: . r-''':^ . ■■ . 

. tcaacagaca, aaaaaagttt attga^ gcatcaacag tcctgggccc 60 

; aagagatcqa Vggcaggaag-;tcM^ cagccctgga 120 

agaagtcatt gcacatgacS=,gtgat^ agcatactcc tggaaagtcc^ . 180 

acctgct^gn. cactgnttca-it-; . 201 

«210>.83.;. 

>c211> 251:;.. ■ - ■ - ^ . . • 

:V--^ <212> DNA " 

<213> Homo sapiens 
<400> 83 

gtaaggagca tactgtgccc atttattata gaatgcagtt aaaaaaaata ttttgaggtt 60 

agcctctcca gtttaaaagc acttaacaag aaacacttgg acagcgatgc aatggtctct 120 

cccaaaccgg ctccctctta ccaagtaccg taaacagggt ttgagaacgt tcaatcaatt 180 

tcttgatatg aacaatcaaa gcatttaatg caaacatatt tgcttctcaa anaataaaac 240 

. ^cattttccaa-a-. . -^.^ : ■ ^ 

<2a0> 84 V^-- -^^•^H^ '^^^ ' •■ s'V;:.-.- /" 

/V/ 5211>-3blv. c: ^'-^P-v:. ,7 .. : ^^.-^v- •> • - . .■' ' ' ■ 

<2;L3>:H0li»C> Sf^pienS^v;-,-; .r;:;v../ :• -y. ■:.::■:.[.: -J. 

<400> 84 

agtttataat gttttactat gatttagggc ttttttttca aagaacaaaa attataagca 60 

taaaiaactca ggtatc agiactcaaae^, ggc^ cactt tgttc agat tt tgtt .1201 

tdca^att aagtc^ taca^ttgtt gccadtgbtg gtqcgatgtg 180 

tgctatgact gacaactact tttctctggg tctgatcaat tttgcag;tan accattttag 240 

ttcttacggc gtcnataaca aatgcttcaa catcatcagc tccaatctga agtcttgctg 300 

...c ■ ■ n- - - 301 

•y. r <210>i:85n ^'"-.-W::: /'v \;- ;r • - ■ * 

<iil5^'' 201- " ^ . ■ . tj-- '2 ■■ ^ -b^.- / ' "-.-i^ " " --'■•^^■•.^ 

<2i3>',HGmp sapiens?:-'--. ■ . ■: 
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<400> 85 

tatttgtgta tgtaacattt attgacatct acccafctgca^'^^ 60 

agtcacacca taaaggagtt tatccttaaa aggagtgaaa gacattcaaa aaccaactgc ' 120 

aataaaaaag ggtgacataa ttgctaaatg gagtggagga acagtgctta tcaattcttigf ' ISO 

attgggccac aatgatatac c 201 

<210> 86 

<211> 301 - ■ ' 

<212> DNA 

<213> Homo sapiens 

<400> 86 

tttataaaat attttattta cagtagagct ttacaaaaat agtcttaaat taatacaaat 60 

cccttttgca atataactta tatgactatd ttctcaaaaa cgtgacattc gatt 120 

cataaactac atttatagtt gttaagteac cttgtagtat aaatatgttt tcatcttttt 180 

tttgtaataa ggtacatacc aataacaatig aacaatggac aacaaatctt attttgntat . 240" 

tcttccaatg taaaattcat ctctggccaa aacaaaatta accaaagaaa' a^^^ • 300 

<210> 87 : ■ ; -^^^ • --^ . .■..-^.-.z — 

<211> 351 ^■ •• ■ -^--^ '-^ \ 

<212> DNA ■ ■ ; : i-.' ' 

<213> Homo sapiens-." 

- <4op> 87 ' ••*••■•■ • ' . 

aaaaaagatt taagatcata. aat^cftcat tgttgtcaca acacatttca ^aiatcttaaa: * 60 

iiaaacaaaca ttttggcttt ctaagaaaaa gacttttaaa aaaaatcadt tcGctcatca 1^0 

btgaaaggac ttgtacattt ttaLaadttcc agtctcctaa ggcacagtat ttaatcagaa 180 

tgccaatatt accaccctgc tgfe^gcanga ataaagaagc aagggaittaa cacttaaaaa \ 240 

aacngccaaa ttcctgaacd aaatcatt'gg cattttaaaat aaig^gataaa aaaacnggnt ■ 300 

aaggggggga gcattttaag taaag^angg ccaagggt^g tatgcCT --351 

<210> 88 ■■ ' / "c- ' -r^-- 

<211> 301- ■ - . 

<212>^DNA '-^^ ^ ■/ ^■•••S: 

<213>'Hdmo- sapiens^-'"''' - 'vv'-^ -'^- ■ ' -v.;^-^ - . • '.\rO^^-yr 

<400> 88 ■ ' ^ ; ■ -"^v ? : ■• v-.-r.-' ■;• " ■ • -x;- 

gttttaggtc tttaccaatt tgatt^gttt atcaacaggg catgaggttfe aaatatat 60 
ttgaggaaag gtaaagtcaa atttgacttc ata^ggtcatc g^Ggtcctca ctcctgtgca ^ ; 120 
ttttctggtg gaagdacaca gttaattiiac tcaagtgtgg cgritagcgat gc^ --180 
ggngtcattt atccacttgg tgaacttgca cacttgaatg naaactcctg ggtcattggg^ ' 2 
ntggccgcaa gggaaaggtc cccaagacac caaaccttgc agggtacctri= tgcacaccad^^^^^^ 3Q0 

<211>"591 
<212> DNA 
<213> Homo sapiens 

<400> 89 

tttttttttt tttttttatt aatcaaatga ttcaaaacaa ccatcattct gtdaatgccc 60 

aagcacccag ctggtcctct ccccacatgt cacactctcc tcagcctctc ccccaaccct 120 

gctctccctc ctcccctgcc ctagcccagg gacagagtct aggaggagcc tggggcagag 180 

ttggaggcag gaagagagca ctg^acagac agctatggtt tggat tgggg ^agagattag • 240 
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gaagtaggtt cttaaagacc cttttttagt accagatatc cagccatatt cccagctcca 300 

ttattcaaat catttcccat agcccagctc ctctctgttc tccccctact accaafttctt : = 360 

tggctcttac acaattttta tccctcaaat attcatccct ggcccaacca gtcccctg^ag ; 420 

cctccctctg gtggagactc ctccacccat gagctcccca, gagcatccaa gacagagtgc . 480 

acagagacct ggggaaggaa gctgaacttt gcagagatgt ggacaggtgc aggctagggt, ,540 

acagggtggt ggtagaggag acaagtttta tttccaggcc cacagtctct c 591 

<210> 90 

<211> 1996 

<212> DNA 

<213> Homo sapiens 

<400> 90. . ■ ^ .. ; ; : 

tttttttttt ttttttatca aatgaatact ttattagaga cataacacgt ataaaataafi ■: : SO 

tttcttttca tcatggagtt accagatttt aaaaccaacp aacactittct catttttaca - 1^^ 

gctaagacat gttaaattct taaatgccat -aatttt^ caactgcttt gtcattcaac .180 

tcacaagtct agaattgtgat t gtcttaggct /. .240 

tggtttgtaa caatctagaa gcaatctgtt tacaiaaagtg ccaccaaagc attttaaaga 300 

aaccaattta atgccaccaa acataagcct gctatacctg ggaaacaaaa aatctcacac 360 

ctaaattcta gcagagtaaa cgattccaac tagaatgtac tgtatatcca tatggcacat 420 

ttatgacttt gtaatatgta attcataata caggtttagg tgtgtggtat ggagptagga 480 

aaaccaaagt agtaggatat tatagaaaag atctgatgtt aagtataaag tcatatgcct . 540 

gatttcctca aaccttttgt ttttcctcat gtcttctgtc tttatatttt tatcacaaac 600 

caagatctaa cagggttctt tctagaggat tattagataa gtaacacttg atcattaagc 660 

acggatcatg ccactcattc atggttgttc tatgttccat gaactctaat agcccaactjt 720 

atacatggca ctccaagggg atgcttcagc cagaaagtaa agggctgaaa aagtagaaca . .780 

atacaaaagc cctcgtgtgg tgggaactgt ggcctcactc ttacttgtcc ttccattcaa . v-.f^^ 

aacagtttgg cacctttcca . tgac ctctacaggt aggttaaa^t acttttctgt .^^^ ?po 

9ctat tcagp pagaaatagt tt ttgtgctg gat atgat tt taa^acagat t ttg^ctgtG ^60 
. accagtgcaia aiaapattaca ^atgtctggg , ctaatacaaa jaacacataag aatctacaac : . . 102 0 
tttatattta atactctatt; caiaatttaac tcaaagtaat gcaaaataat t^gaagteu^a lOgO 

aacttaattc ttctgagagc tctatttgga aaagcttcac atatccacac acaaatatgg il40 

gtatattcat gcacagggca aacaactgta ttctgaagca taaataaact caaagtaaga. 1200 

catcagtagc tagataccag ttccagtatt ggttaatggt ctctggggat cccattttaa 1260 

gcactctcag atgaggatct tgctcagttg ttagactatc attagtttga ttaagcaact^ 1320 

gaagtttact tcataaatta ctttttccta tatccaggac tctgcctgag aaattttata 1380 

cattcctcca aaggtaagta ttctccaaag gtaagtattt gactattaac acaaaggcaa 1440 

tgtgattatt gcataatgac actaaatatt atgtggcttt tctgttaggt ttataagttt 15O0 

tcaatgatca gttcaagaaa atgcagatca tatataacta aggttttaca ccagtggttg , - l-^fO 

acaaactatg gcccacaggc taaacccagc et;pcccttgt ttataaat aagttttatp.^ ^^^^^^^^ 
;agacataacc acactcatt c att tctgtat ^ tgtgtatagc tgct tt cacg ct<^actagq r : 1600 
agaactgaat agttgtgaca gagactgtat ggaccgtgaa gcat^aatat ttaccatctg^^^^; 
gcccattct^ a^aaaagtgt gcc^ ggtttacact aaaatataga gtttagtggg-;,;^^ 

iaagcctattt gaaatgtgtt ttttttaggg gctgtaatta ccaattaaaa ttaaggttca 1860 
ggtgactcag qaaccaaaca : aa^ 

tatggacata siasigg ttcagaaaga aaaggaggSaa aataiaa^^ gaaaggg^cc; 1980 

caacacaatg gaattc 15 

.<210> 91 ■.■o:/^: ■• fi> 

<211> 911 
<212> DHA 

<213> Homo sapiens . . ? ■ 

<4pp>^^l-. ' . ■ 
gccctttttt t:ttt:tttttt, cttgtttaaa aaaattgttt tc^ttttaat gatctgagtt^., ■ 60 
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agtaacaaac aaatgtacaa aattgtcttt cacatttcca tacattgtgt tatggaccaa 120 

atgaaaacgc tggactacaa atgcaggttt ctttatatcc ttaacttcaa ttattgtcac 180 

ttataaataa aggtgatttg ctaacacatg catttgtgaa cacagatgcc aaaaattata 240 

catgtaagtt aatgcacaac -caagagtat^^ ttgtgcagtt atgcgtcaaa 300 

tgcgactgac acagaagcag ,ttat±:ctggg atatttcact cti^^ 360 

agaaatagat tgaaatacag t:ttaaaacaa aaattg^ ctacaaatac aataaaattt 420 

^gcaacttgca eatctgaagc aacatttgag^ aaagctgctt caataaccct gctgttatat 480 
tggttttata ggtatatctc caaagtcatg ggttgggata tagctgcttt aaagaaaata 540 

aatatgtata ttaaaaggaa aatcacactt taaaaatgtg aggaaagctt tgaaaacagt 600 

cttaatgcat gagtccatct acatattttc aagttttgga aacagaaaga agtttagaat 660 

tttcaaagta atctgaaaac tttctaagcc attttaaaat aagatttttt tccccatctt 720 

tccaatgttt cctatttgat agtgtaatac agaaatgggc agtttctagt gtcaacttaa 780 

ctgtgctaat tcataagtca ttatacattt atgacttaag agttcaaata agtggaaatt 840 

gggttataat gaaaatgaca agggggcccc ttcagcagcc actcatctga actagtaatc 900 

ccaacacaat g , - ' 9ii 

■ <210>- 92"" ."■ ' -y":-' o. ;Pv: J-:.; . ^ 

■ <2'I1>-1710, ■ .•" -'^H;:'.^' -'^ • . "v-" - ' ' ^ 

<2a2>-'raftvr vjv^^^^ - -v. .•; -r- •'■ " , v-'^^-- 

<213> Hdftib 'sd^iMns'V-'^'-^^ ry vv - ^ ... ^ , ; - . 

v;^^' <400>^-^92 •^;V -v-V; -Vyr -* .: - 

tttttttttltKttttitaactt;; ttaigfdi^t#t ^tatt^ 6^0 

'^gaaggtcaag aqaccttct^ ttaaacaaQa aagtittadt^^ ■ 120 

ttacaaagca- tGt^tattgat ^ '180 

' tatatgtaat aaggagadtaj aaatattc<at t^^^ taeaacatgt atttcatatt 240 

tctaatca^c - cacaiaatcat ataggaaaat a^tttaggtce^^ ttcaa^acat 300 

^'taaaaaatta aagttttgaa acaaatcaca tgtgaaagct cattaaataa^taacat'tgac^ "360 

aaataaatag ttaatcagct ttacttatta gctgctgcca tgcatttctg gcattccatt 420 

ccaagcgagg gtcagcatgc agggtataat ttcatactat gcgaccgtaa agagctacag 480 

ggcttatttt tgaagtgaaa tgtcacaggg tctttcattc tctttcaaag gaagatcact 540 

catggctgct aaactgttcc catgaagagt accaaaaaag cacctttctg aaatgttact 600 

gtgaagattc atgacaacat atttttttta acctgttttg aaggagtttt gtttaggaga 660 

ggggatgggc cagtagatgg agggtatctg agaagccctt ttctgtttta aaatataatg 720 

attcactgat gtttatagta tcaacagtct tttaagaaca atgaggaatt aaaactacag 780 

gatacgtgga atttaaatgc aaattgcatt catggatata cctacatctt gaaaaacttg 840 

aaaaggaaaa actattccca aagaaggtcc tgatacttaa gacagcttgc tgggtttgat 900 

caaagcagaa agcatatact ttcaagtgag aaaacagcag tggcaggctt gagtcttcca 960 

agcaatcaaa tctgtaaagc agatggttac tagtaagtct agttatggga gtctgagttc 1020 

taactcatgc tgtgcttgct ggatttg[ctg gctcttttcc gctctctgtg atgctggact 1080 

ggcttgtcag gtgacatgct ctcaaagttg tgactggact cgttgtgctg ccgggtgtac 1140 

ctcttgcact tgcaggcagt gactactgtg attttgtagg tgcgtgtgct gccatcttgg 1200 

cactgcagct ggattctctg ggtacgggtt ttgtcattga cacaccgcca ctcctgggag 1260 

ctcctcctgc tccagtactt tgttccatag cctcctccaa tccagttagg gagcactggc 1320 

o^^S^ii^lS^ actcgccagc acacaccagc tccttcaigag ggctgatgct ggtgcactgg 1380 

ccacttgaac ccgagtgttc 1446'^ 

cgatccagtc cagtgttact gaaatgcctg cctccatttc tggcttgatt caacgtgctg 1500 

ttgctgctgg ggtgtgctgg aacag^ttta accacatgtg aataaaggat ttctgtggca 1560 

tcatttttaa aagccaaaca gcttttcatt aggatgcatg caaggggaag gagatagaaa 1620 

tgaatggcag gaggaagcat ggtgagtaga ggatttgctt gactgaagag ctggttaatt 1680 

cttttgcctc tgcccaacac aatggaattc 1710 

<210> 93 
<211> 251 
<212> DNA 
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<213>. Homo, sapiens-. ■ ; 

<400> 93 . . ' : . ,;.v. . r. ■ ■ 

cccaccctac ccaaatatta gacaccaaca cagaaaagct agcaatggat tcccttctac 60 

tttgttaaat aaataaigtta aatatttaaa tgcctgtgtc. jtctgtgacgg caac^gaagg X20 

accaacaggc cacatcctga taaaaggtaa gaggggggtg gatcagcaaa aagacagtgc . ISO 

tgtgggctga ggggacctgg ttcttgtgtg. ttgfcccctca agactcttcc ,cctacaaata . .240 

actttcatat ..g • ^..•'V^. : , . v.251 

<210> 94' ^ 

<2il>. 738 . *.:. .-f.. . -i • - - : - r 

<212> pNA • 

<213>. Homo sapiens' , , - : -v:-. 

<400> 94' \-- -^^^ 

cccttttttt ttttttttcc acttctcagt ttatttctgg gactaaattt gggtcagagc 60 

tgcagagaag ggatgggccc tgagcttgag gatgaaagtg ccccagggag attgagaqgc> 120 

aacccccgcc ctggacagtt ttggaaattg ttcccagggt tcaactagag agaeacggtc; . 180 

agcccaatgt gggggaagca gaccctgagt ccaggagaca tggggtcagg ggctggagag . 240 

atgaacattc tcaacatctc tgggaaggaa tgagggtctg aaaggagtgt cagggctgtq 300 

cctgcagcag gtggggatgc cggtgtgctg agtcctggga tgactcagga gttggcctgg 360 

atggtttcct ggatccactt ggtgaacttg cagaggttcg tgtagacacc cggtctgttg 420 

ggccgggcac . aagggtaatc t ccccaggao acgagtccct^ gc^gggagcc attgcagaqc ::4 80 

acaggccccc cagaatcacc ctggcagg^g , tctctacctg ct^ttgtcacc ggcge^gaac , :>540 

atggtgtcat ctatctgtGt , cgggtaagca tcct<:gcaGC ttttctgact tagcacgctg 600 

atattcaagc actggagg^tc ctt^gggaag. tgcacttggg ggctcttggt xgteqcrcc^ig ;666 

ccagacacca agcactttgt . cccagcagag g^a€^aaJl:gag ; aggagacgtt datgggtctg , :720 

acatctttagr ;tgggaoga r - ■ r.^.:) ■ - .■•.-i, ' • ; , -738' 




